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Real Party m Interest 

The name of the real party in interest is Interthyr Corporation. 



II, Related Appeals and Interferences 

Appellant and its legal representatives know of no other prior and pending appeals, 
interferences or judicial proceedings which may be related to, directly affect or be directly 
affected by or have a bearing on the Board's decision in the pending appeal. 
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III. Status of Claims 

Claims 54-64 and 69-107 are pending. Claims 1-53 and 65-68 were canceled. Claims 
55-57 aid 69-107 were withdrawn. Claims 54 and 58-64 were rejected. 

The rejections of claims 54 and 58-64 are being appealed. 
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IV. Status of Amendments 

No amendments were filed subsequent to final rejection. All amendments to the appealed 
claims were entered with a Request for Reconsideration filed on November 19, 2007. 
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V. Summary of Claimed Subject Matter 

Claim 54 is the only pending independent claim. Claim 54 is directed to a method for 
treating a cardiovascular disease by inhibiting cell adhesion through administration of a 
pharmaceutical composition comprising methimazoie derivatives, cyclic thione derivatives, and 
mixtures thereof. See, e.g., U.S. Patent App. Pub. No. 2005/0209295 at 7-10 (describing claimed 
compounds), 11 % 91 (describing claimed compounds' usefulness to treat diseases by. inhibiting 
cell adhesion), 1.8 f 1.47 (summarizing experimental results showing claimed compounds' 
inhibition of cell adhesion and concluding that "methimazoie derivatives and tautomeric cyclic 
thiones can be used as a therapeutic for the treatment of pathological inflammation, in particular 
diseases involving VCAM-1 (e.g., atherosclerosis and inflammatory bowel disease).") 
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VI. Grounds of Rejection to be Reviewed on Appeal 

Appellant appeals from the Examiner's rejections of claims 54 and 58-64 under 35 
U.S.C. § 102 as inherently anticipated by Kohn et al. t U.S. Patent No. 6,365,616. 
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VII. Argument 

The Examiner rejected claims 54 and 58-64, directed to methods of treating 
cardiovascular disorders, under 35 USC § 102(b) as being anticipated by Kohn et al, U.S. Patent 
No. 6,365,616 (Evidence Appendix Item A). 

Kohn teaches treatment of systemic lupus esythematosus ("SEE") patients using certain 
compounds, but never mentions cardiovascular disorders, and never characterizes SLE as a 
cardiovascular- disorder. The Examiner nonetheless concluded that " a portion of SLE patients do 
in fact have [a] cardiovascular disorder," and drat Kohn therefore "does in fact teach the inherent 
treatment of cardiovascular disorder by treatment of SLE." Office Action at 3 (Nov. 18, 2008) 
(emphasis added). 

The Examiner incorrectly relies on the doctrine of Inherent Anticipation to support this 
rejection. Because only 40% of SLE patients dying of active disease have lesions indicative of a 
cardiovascular disorder, see Merck Manual (Evidence Appendix Item B), prior art treatments for 
SLE do not inherently anticipate treatments for cardiovascular disorders. The possibility that a 
treatment for SLE will also treat a cardiovascular disorder does not legally suffice to inherently 
anticipate the claimed invention. 

"Inherent anticipation requires that the missing descriptive material is 'necessarily present,' 
not merely probably or possibly present, in the prior art." Rosco, Inc.. v. Mirror Lite Co., 304 
F.3d 1373, 1380 (Fed. Cir. 2002) (quoting Trintec Indus. v mc. v. To p-U.S,A. Corp ., 295 F.3d 
1292, 1295 (Fed. Cir. 2002)) (emphasis added); see also Mehl/Biophi le Infl Corp. v. Milgraum, 
192 F.3d 1362, 1365 (Fed. Cir. 1999) (finding that mere "possibility . . . does not legally suffice 
to show anticipation. Occasional results are not inherent.'* (citation omitted)). 
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The Federal Circuit's decision in Perrieone v. Medieis Pharmaceutical Corp. , 432 F.3d 
1368 (Fed. Cir. 2005), is instructive. In that case, the court considered whether claims to 
methods of topically applying compositions to skin to treat or prevent sunburn were inherently 
anticipated by Pereira, a reference teaching topically applying those same compositions to skin to 
have beneficial effects on the skin. The court distinguished the claims that called for the 
application of the compositions to skin to prevent sunburn from t he clai m s that called for the 
application of the compositions to treat existing sunburn. See id at 1379. 

Because all skin is susceptible to sunburn, tire compositions applied to any skin always and 
necessarily prevents sunburn, and Pereira inherently anticipated claims to prevention of sunburn. 
Sec id 

However, the Federal Circuit noted that not all skin is sunburned, and Pereira' s disclosure 
of topical application to skin did not necessarily result in application to sunburned skin. Id. The 
court explained: "Skin sunburn is not analogous to skin surfaces generally. Thus, there is an 
important distinction between topical application to skin for the purpose of avoiding sunburn, 
and the much narrower topical application to skin sunburn." Because Pereira was "silent about 
any sunburn prevention or treatment benefits, not to mention the mechanisms underlying such 
uses" it did not inherently anticipate the claims related to treatment of sunburn. Id The Federal 
Circuit explained: "The issue is not . . . whether Pereira' s lotion if applied to skin sunburn would 
inherently treat that damage, but whether Pereira discloses the application of its compound to 
skin sunburn. It does not." Jd at 1378. 

Sirai iarly, the question here is not whether compounds disclosed in Kohn if administered to 
a patient having a cardiovascular disorder would inherently treat that disorder, but whether 
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Kohn's use of the compounds to treat SLE always and necessarily treated a cardiovascular 
disorder. It did not. Because 40% of SLE patients have cardiovascular disease, there was a 40% 
chance that Kohn may have treated someone with cardiovascular disease, A chance of treatment 
is far short of necessarily treating. See Mehl/Biophile Int'l Corp. v. Milgra um, 192 F.3d 1362, 
1365 (Fed. Ck. 1 999) (finding that mere "possibility . . . does not legally suffice to show 
anticipation. Occasional results are not inherent." (citation omitted)). In fact, for all that can be 
told from Kohn, he did not treat anyone with cardiovascular disorders. 

The analogy between these facts and those in Ferricone is apt. The claims to use of certain 
compounds to treat sunburn in Perrlcone were not anticipated by a reference disclosing use of 
those compounds to benefit skin generally, because not all skin is sunburned. Similarly, the 
present application's claims to use of certain compounds to treat a cardiovascular disease are not 
anticipated by a reference teaching use of those compounds to treat SLE, because not all SLE 
patients have a cardiovascular disease. 

Accordingly, Kohn 's teaching of treatment of SLE with certain compounds is not ait 
inherent treatment of cardiovascular disorders, since most SLE patients do not have 
cardiovascular disorders. 

Kohn also does not render the present claims obvious. Kohn makes no suggestion that 
the disclosed compounds could he used to treat cardiovascular disorders. SLE and 
cardiovascular disease are unrelated diseases. Kohn does not even mention cardiovascular 
disorders. Merck does not indicate any causal or mechanistic relationship between SLE and 
cardiovascular disorders. Merck merely indicates that a subset (40%) of SLE patients have a 



-11 - 



certain cardiovascular disorder. The present claims thus are neither anticipated by nor rendered 
obvious by Kohn. 



CONCLUSION 



In view of the foregoing remarks, Applicant respectfully requests reversal of the 
Examiner's rejections and allowance of the pending claims. 



Dated: Julv 20, 2009 Respectfully submitted, 

REED SMITH LLP 



William J. McNichoL Jr. 
Registration Ho. 31,179 
2500 One Liberty Place 
1650 Market Street 
Philadelphia, PA 19103-7301 
(215) 851-8100 
Attorneys for Appellant 
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VIII. Claims Appendix 

54. (previously presented) A method for inhibiting cell adhesion in a mammal which 

comprises administering to the mammal a pharmaceutical composition comprising a 
therapeutically effective amount of a compound selected from the group consisting of 
methimazole derivatives, cyclic thione derivatives, and mixtures thereof, in an amount 
effective for, inhibition or suppression of cell adhesion, wherein the method is used to 
treat a cardiovascular disease in a mammal in need of such treatment, wherein the 
methimazole derivatives have the structural formulae: 



wherein Y is selected from H, CI -C4 alkyl CI ~C4 substituted alkyl -N0 2 , and the 
phenyl moiety: 



wherein no more than one Y group in said active compound may be the phenyl moiety; 
R 1 is selected from I I, -OI L. halogens (F, CI, Br or i), Q-C 4 alkyl, C-C4 substituted alkyl 
C1-C4 ester or C1-C4 substituted ester; R 2 is selected from H, C1-C4 alkyl or Cj-C* 
substituted alkyl; R 3 is selected from H, CrQ alkyl, Cj-Q substituted alkyl or -€H 2 Ph 
(wherein Ph is phenyl); K 4 is selected from H, C1-C4 alkyl or C 3 ^substituted alkyl; X is 
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selected from S or O; Z is selected from -SR. 3 , -OR 3 , S(0)R 3 or C r C 4 alkyl; mid wherein 
at least two of the R 2 and R J groups on said compound are C1-C4 alkyl when Y is not a 
phenyl moiety, and at least one Y is -NQ2 when Z is alkyl; together with a 
phannaceutically-aceeptable carrier; and 

wherein the cyclic thione derivatives have the structural formulae: 



wherein R s is selected from CH 3j CM 3 ; Pk H; H, and a phenyl moiety; wherein R 6 is 
selected from CH 3 , CH 3 ; Ph, H; H, and a phenyl moiety; wherein R ? is selected from H 
and. CH 3 ; and R 8 is selected from O, S, NH, and NCH 3 . 

58. (previously presented) The method according to claim 54, wherein the cell adhesion is 
VCAM-1 mediated. 

59. (previously presented) The method according to claim 58, wherein the ceil adhesion is 
mediated by VCAM-1 and E-selectin. 

60. (previously presented) The method according to claim 59, wherein the cell adhesion is 
IRF-1 dependent VCAM-1 mediated cell adhesion. 

6 1 . (previously presented) The method according to claim 54. wherein the cell adhesion is 
cytokine-induced cell adhesion. 
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62. (previously presented) The method according to claim 61 , wherein the eel! adhesion is 
mediated by VCAM-I and E-selectm. 

63. (previously presented) The method according to claim 62, wherein the cell adhesion is 
IRF-1 dependent VCAM-I mediated cell adhesion. 

64. (previously presented) The method according to claim 61, wherein the cytokine is TNF- 
alpha. 
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Evidence Appendix 

A. U.S. Patent No. 6,365,616 (initially cited by Examiner and entered in the record 
on May 15,2007). 

B. The Merck Manual, 1.7th edition (1999), page 1768 (initially cited by Examiner 
and entered in the record on February 5, 2008). 
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METHIMAZ0LE »ERl\MTVES AND 
i.U tOMIKM CYCLIC THION.ES TO 
TREAT AUTOIMMUNE DISEASES 

"Ibis is continuation-in-part of U.S. oaten! application 
Ser. No. 09/541,311, Kohn, et «!., filed Aug. 31, 1998, now 
abandoned, 

TECHNICAL FIELD 
This. invention rentes to (tic treatment of rmiOiiTimime 
diseases and transplantation rejection in mammals. More 
specifics!!} the present ii lion elates to the us< of s» 
narrowly-defined group of awtbimarolc derivatives and 
tautomeric cyclic thion few th pttrp s described herein 

BACKGROUND OF THE INVENTION 
Vprimaiy fu turn of » inn m ia!s is 

discritritnak mII ««t t-sel antigens and to eliminate the 
jjitor Hjo immune tcspouse involves complex cell to cell 
interactions and depent p if i.trily on three majoj types of 
immune cells thv nus dcriv < !> phocyf.es hone mar 
row derived IB) lymphocytes, and macrophages. Immune 
response ed by m t k < i r 
a < pafibiht iph <\Tlft t I he two principal 
classes of MHC molecules, Class i sad Class !I, each 

comprise a set of II suri lye- its (see Stiles, D, P. 
and lift, A 1 (cds), Basi utd tin il Immunology", 
Appeh.on and Lange, Norv ilk, ( oun s<o Mat - iti 
109.1). MHC Class 1 molecules ate found oa virtually all 
v m i ypc i, boug! t dth< rent lev <: l i * 

> Ul types Bj 111 

mally expressed only on a few eel! types, such as 
lymphocytes, macrophages and dendritic cells. 

Antigens sre presented h 
presc it m cells in the cot st 1 or Ckss H 

1 moi -j CM* helper T-lympboc> 

recognize anttgjsns in association with Class II MHC 
molecules, and < D cyto >xk lymphocytes (t Fl > re cog 
nizeamuj rsii ss< ia m ( , 1 gene frnxhras It is 
currently believed that MHC Class 1 molecules function 
primarily as the targets ot the eeilulai imiitif t« 
white Class If molecules regulate both the humoral and 
cellular imam (S into, E., "Major 

lie triplex", Springer Virlag, New Yi 

1977; Unanue. E. R., Am. Ih>v. fomunokw. 2:295-128, 
(i9$4» MHC C ssl n << -11 , les ha ve been the 
focus of much study vith i jeet.1 ev h in autoimmune 
di eases bet inse il tin it ink . « rted ttors < r initiators ol 
immune response. MHC Class 11 antigens have beets the 
primal} focus o - rcf ) If elk)! > of autoimmune 
diseases whereas MIK c I iss I unij l> e f u oi 
been the focus of research in transplantation rejection. 

siumcri <petin I i i 1 t i ! - 
have linked ilvi m i | i i r function of MHC 
Class I and MHC Class 11 antigens to the autoimmune 
iisease ess, fo) trip! isul end diabei.es 
i i - dill M) ( M • t 

i f vti - MLHKot.cjn.Ce! 
85: 303-306 (199 1. and uv< Prendetgast et ai , 

Invest. Opthaimol Vis. Sci. 39: 754-762 (199$)). 

'lite pathological link between MHC Class I and/or Class 
H expression and disease has been examined in many of 
these model systems using a variety of biochemical and 
genetic approaches. However, the strongest evidence for 
aberrant MHC gene, function as a mediator of autoimmune 
disease sfems from tra >• . munal models hi which the 



2 

MHC genes have , ■ tivated. I , MHC Class I 
deficient animal resistance to the autoimmune disease 

' the dependent < t j 

MH' gent expression — ean fx diret d roons »U ' 

< arnmaf models r I.ODM <Scrr< et a Diabetes 43: 
505-509 (1994)), and SLE (Mozes et al. Science 261; 
91 93 (1993)). 

Mo; o ,tl icpend i of the progressive riiulfii 
iijflamniatojy autoimmune disease pheootype exhiMed by 

, rCF-beial defici r.u tr js«enic mice < -.hiih a il . Nature 
3S9: 693-699 (19921, Kulksmi et al., Proc. Natl. Acad. Sci, 
<X>; 770-774 (1993); Boivin et al., Am. J. Pathol. 146; 
276-288 (1995)) '«i ss H exj ssion has reeeullj 
been de-monstr ted usin; Ni'a ( i IS khcrent animals, 
Specifieally, TCiE-tetal deficient animals lacking MHC 
Class II expression are without evidence of inflammatory 
mhltrtk^ cir ul tit d I iiitu.i. immune 

complex deposits et al., j Clin Invest 98: 

2109-2119 (1996)). 

3 3 in addition to the information supportive of MHC Class I 
and Class II antigens as critical for the development of 
autoimmunity in animal models there is equally sluing 
evidence linkir itoimm <> s with es^resstt» of 
MHC Class f and MCH Class II antigens in humans. 

25 (iraves' disease is a relatively common autoimmune 
disorder of the thyroid. In Graves' disease, autoantibodies 
against mvt • , , • f<v.oiropi« recep- 

tor (TSIIR) ' ■ I result it! i 

nudism (Stites, D, B and Terr, A. t, (erls), "Basic and 

38 Clinical Immunology", Applet on and Lang, Norwaifc, 
Coan,/Sa« Mateo, Calif., 1991, pp. 469 470)). Thymcytes 
from paiknts wtih (»^ i <n abtnant MHC 

t I IS e-xpressi i < d Mt't Class I exptr > 
(Hanafasa ef 3).,, Unce(.2:ll I I -U15 (19KSI; itottowet al., 

■m 1 -J'. ' - 't" 1119 "j !•; hr, et ,1 in "Smcrnationai 
Reviews of km mioi ,>, - il 912, pp H'S t65,(J9i>2'» 
Aberrant expression of MHC Class SI ami TSHR on 
fibroblasts, be! not either alone, lias recently been sliowti to 
induce Graves' disease ia mice, i.e., aberrant expression of 

40 Class II on target tissue can yield autoimmune disease in 
animals with n t I i ysletns. '} lonattitdc therapy 
has historically been used to treat Graves' disease. The most 
commonly used t ion m s i met! maa.ol e,uf rmi/uk 
and propylihiou ici! f'hese tin iattnd ^ eorttji!) a thiourea 

,s gn»np di. , (W 1 Green in 

Werner and lngbar's 'T>- > \\ Samenul Oinical 

lot o" 1 itiw L. Bi I Otigerteds) J 1.5 

Lippiflcoli Co., 199.1, p 324). 11k basis for fhiotiatmde 
therapy has, however, no! focused on immnne suppression, 

so Rather the basis I heei ippj i : > thyroid hormone 
formation Experimci sug Mini i effect on immune 
nils t ! inhibit i ! it iniibody furmaii >n 

ef i > s i s j r > artifacts of 

high MMt «mk Ml ler thoss ir urn 

ss stance* is sugjt i Ik t! scixviigei 

activity. See D. S. Ct»p<sr, in Werner L. Inghar's "the 
Tkyrmxt, op. cit., pp. 712-734. 

Systemic lupus erythemat.osus (SLE) is a chronic autoim- 
mune disease th ■ ees'disea as a telatively high 

Hi rate of oecv.t ence. St.. I lantiy women, the 

incidence bein ( t een the ages of 

20 and 60 (Abb v V ^ f..ich!nia»,A H.,Poher,.f S (eds). 
"Cellular and Molcadar Imtnuofuogy", W.H. .Saunders 
Company, Philadelphia, 1991, pp. 360-370). SLE is char- 
es iderw.ed by t.h i tal * ariel a itoatsbbudtes and 
■> Om It pl< uc m ; 1 < r is,j unCici 

ibid, pp. 438-443). Current therapies for treating SLE 
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( i tl ii) r i • s i 1 o ytot i] su 

-t V j ! f I I 1 It 

cyclosporin, FK506 or rapamycin suppress tne immune 
system b 1 1 .1^' umbers and ftu > s< d •>! ; i 
i.. Curt Opto tolmmun., J:?48»751 < 
Mmmomppmai -.mptenis of 

SH ,'nd other > ses they have numerous 

sevwe side effects, In fa. \ t i ipj wrth these 
agents may caws . is';, than the underlying 

disease. A link between MHC < > lexpt ssiotjandSLEm J0 
animal models has been <-xt< i >bt i. Flit < lass- 1 deficient *"' 
mice do oot develop $f L in I 13 > Kit! (M.o*es, et 

a)„ Science 261: 91-93 (1993)). 

Women suff < i s st cancer face 

particular diffieu i ouals 3re imrniiBosim- )5 

pressed as a result of corticosteroid and cytotoxic drag 

i Mi not) 1 i te treatment of th< 
cancer, a cum I > ... %s< uid add tionally 

< S r - l r ' S" I * ! J tl' iv li I 

therapy can exaceri aft diseas* ctcpressioo or induct severe . ;o 
■ . f i cati t best > o ,o alternative 
t l 1 i ilm u tfmeul of 

SIX and cancer arc greatly needed. 

Dia « Mi if. is. a di.se a tch ri > tetive oi 
! s j> i Iff iu.y and relati^ t* 1 H g 1 
excess (Foster, D. W.. D r .... , 

el al.. Tlx Metabolic Ba i . d Disease Cii. 4, pp 
"i i -V» fypt ! . iab t apt rsh ' p in perotls 
sive geoetie b u \ s " . , to s Wei «. ell 

antibodies are oiebhwh iu the lies! nxftttbs of (fee disease. 
They probably arise in part to fi eel] inju ywirtt! ige eel! 
antigens but also represent a primary autoimmune disease. 

f { • i t l 1 ! c 1 t I is 

hyperglycemia and glucosuria. Late complications of dia- 
befcss ate nut te U srosctctusis 35 

with attendant - 

ease and failure, and neuropathy which can he totally 
ll ' hat g. The J • i A cash < isin 

1970. Osrtaia HLA ath !o we asso 

frequency of disease:, otfeos with decreased frequency m 
Increased MHC class i and aberrant MHC class fi expres- 
i ' hi scribed (Unit eta M 

- ' 1 3 )( I , ! , . > i , 

1215 122-1 (19S( \ rit tint t > MHC class i has 
been made n ^ J i of the disease. Thus 

MH< class 1 deficiency t at Jana fotte develop- 
merit of diabetes h the- NOD scfSt: tiabet 
43: S05-5tV> (1994); Wickea et i , Diabetes 43 SOP 504 
(1994)). 

A wealth of g i i i a»d animal model data su 

su >port .roribut role o r.fiaj una - - tuttcs <«.g 
fJ 12- H 18; md par i »tl> i 1 N Ramma) in th« nUoisti 
raun >roct; (Sat tnick ! Clin loves: 19 371-372 
v 1 j> ^ ! - g iiori-o -t: (N(t( ) o , 

which spontaneo ' . da'ietet. rain- ss 

s 1 human ID >M patticu y illu* i 

i 11 1 i u 

play criti s tt> the devctof f i 
how the actons of" oil r pa in lasni ■■>.: j cytokines are 
chamieled t g FN-gami - i - i processes 

ii i • ii! tpressiou of.' MHC Class 1 
1 MHC Class I ii * 

if 12 and I? -jxi I fv t to;) arekacrvra 

to act syoetgistic (1 i \ duciioa c f fl\ 

gamma in T celfs (Miesllef et al, Bur, I. fmtntiBol, 26: as 
i647-SoSi (1996». In diabetic NOD mux tite tsvstetttic 
! 11,-18 (Rothe et si, j 



251-256(1997)) rtif isiet exps . fi e ioci * 
(Hahktoviteh et al., J. Autolmtnun. 9: 64S-651 (H»6)) 
M< .vet id », ' II . iccelerates o wise < b 
F:<P Msd Jbl 

8X7~82X(1995)) ,iv I .toed the. 1L-18 

gene maps to a chroniosoaial regioti (ldd2) assocrated with 
a genetic siis-ccptihiiitv for autoimmune diabetes (Kothe et 
al., I Oia. Invest, 99: .169-474 (5997)). These mpom 
support help > 1 > ' for I FN ti in & 

process of autoimmunity. 

The mfc of IFN-gatnma in th« autoirtiisune process is 
further stthsfamtated by stud «t ! r " i 
lag capacitj was abro 1 isr. For < xa-npfe 

trausseou NOD o , , < flat reixptor for 

IFTV-gamma (Wang et al., Proc. N'atl. Acad. Set. 94: 
13844-138.49 0' > J nn diabetes 

NOD mice treated with a tteutralfemg aoiilxxly for 1FN- 
garama (Dcbrav-Sachs et af . J. Autoimmuu. 4:237-248 
(1991)1 aba. do not develop . - , .„ u . itvtes While it 
is somewhat s 1 Ues is onlj 

delaytd m t,a -i ' i a IFN-fcaratBa 

Oluftgren et al. Diabetes 45: 812-817 (19%)X thfe obser- 
vation onfy fuj-tfic! stresses (fit iniportatic* of blocking the 
IFN-gamma signal — «x1 more iraportantly JFN-garoma 
siknuisfed dowisstrc tin t.s for bt ffective prevemion 
of atitoimmumty in NOD mice. 

ins > ^ i > lc in mil ial mod- 

els for Sl .E, Soluble fl'N -gamma receptor Modes disease in 
die N'ZK N7AV Ft spontaneous «t muat diseasi model 
Jx>r M I (tfemen ct. al, E»r. j. Immunol. 25: o-f 2 (1995)); 
uveitis, where she targetc ! evpri on oi IFN-gamn 
in ft is soctilat jtdlam Cei et a!.. In est (>t h ! 

md Vis Vi « 266" 2oXi { » mm 
,i> is, where ac«t tl iitt iFN ; tiima -tntiKxdy blocks 
disesase (Barret et ai., Bur. I irrifiwrtol. 26: 1652-1(355 
(199G)). Moreover, in humans neaimem with IFN-gamma 
has been reported t - iated vjtb ti development of 
an SLE-fike disease (Gianm^er et ai,, j. Rheumatol. IS: 
162 1-1622 (1991». 

i is\stiJj<< gi fFN i sMHCdaissrantl 

ciass 11 cxprt ss, , . linked to the 

action of a coregu! vi» r ule, the cl »fS ransactivator 
(Mach eta! Wn fi ' S4 301 33 ( i.996); C'hant 

et a!., Immuaitj ' 1 et ai,, Science 

265: 106-109 (1994); Chang ei at., J Fxp Med ISO. 
1367-1374 (1994); Cbtoet al. Immunity i: 687-697(1994), 
Muffljtu \ ei o 1 1 I i< 1 to >o tjovs;)) j 
is also known thai MM! can inhibit IPN-iucreased cfass 1 
and class 11 expression in thyroid (Saii et ai, J. Clin. 
1 ndoctmoloi v. Mew i t - Montam . I al , 

Endocrinology ^ 290-302 f »8)) Fioalb it has been 

shown that MM! * • i,^ ■ I dfK increased 

cfasslf expression a ! this pfjeai t related to the action 
of MM to enh no VToxpro <\ sicm the'i box 

pi i'etn suppresses < la •- h get i i si ti ss. m (Montatii el si., 
Endocrinology 139: 280-2811 (1998)). 

As is true f. ■ t i list: ases, there is a great need 
for new and diffctem ways of treating or preventing trans- 
plantation rejection. Transplantation refection occurs as a 
result of his, > i' host and the 

donor, is i- hi ' 'tanspiantition 
offissues. Current tic itmt a 'or transplant .tion rejection, as 
for autoimmune disease, involves the use of 3 variety of 
immunosijpp'Ls. 

t s. f l S > , j 

2879-2887 and - k s ' . ' > u> . *s a ries of 
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tautomeric cyclfc liiimics, i.e., oxazofine-, thiazoline-, and 

I ± \ yl and phenyl g 

if! t items. 11 ids were us 

i ! t Nf j I 

■ 1 j lit} 'i ! or suggested for these co p u i U 

U.S Pat No, 3 1 04 Sandstfom eU! issued Feb 8 

^ \ 11 i 

particularly l,3-d etb i-pi iy-1 c jac-2-thioac, for 
use as as aniidq « ( dimethyl compound is 

also said to exhibit antiviral properties against herpes sim- 
plex and vaccinia viruses. 

I S Pat No R< 2-4 ,5< Rimin ' f ai reissued Jul. 
22, 1958, disctos i gr •' sue! mpounds useful 

as aoti-lhyroid compounds. 

VS. Pat, No. 3,505350, Doehei et al, issued Apr. 7, 

,. ! I 1 t t I (j I 

derivatives which arc said <o be effective as aoti- 
inf! ry ag > i i ' hid l-{4- 

t r ' , i s , > i ' | ,i n 

S-pbefiYoi-mefcaploitNidazoii:. 
US Pa' N 

representative of a g latent ^ < fisclose nitrotai 

daaote derivatives which possess »««scb«suwowia{ and anli- 
trichomonai activity, 

U.S.Pat. No 0 ' • Matsumotoelal issued Sep. 2 
1 i i ekses dipbenyj miii n iti whict t 

ssidtoacfai.mil nodui s, sin it efficiency in the 
treatment of rheumatoid trthrihs rmiihph sciet ,?s 
teraic !np«s, and rheumatic fcver. 

U S. Pat. Nr), 4,073,905, Kumtner, e( a!., issued Fob. 1.4, 
, disclos. 1 * f < Kilns !) 

said to be useful for treating hypertension. 

U-S.Pat. No, 5 " ' »ot< ct a! , issued Apr. 1.3, 

W, diseases ii-imiaaohnt-eorilabairig peptides which arc 
said to have immunomodulatory activity. 

PCI Applicat i A 133 I wsmm, et ai., identi- 

fies a ma Shod foi i t nsplant I tissue 

in a recipient mmalbj modi! i e iminaii g irm skin 
the antigens pit t i -p .nted tissue 

Sj eifkally ft t < j f I t 1 hot uibu 

mi i in ' t- a» '.i' i ( ; 

antigens He pref< red s; n, i tt difying drugs are 
F(ah)' fragments ot it b tie* hreel ( against HL.-VOa.ss I 
antigens llewe., > - , I , »<cn*.ss of such a therapy will 
!>t (muted tn the hosts' mum m resp » to the antibody 
saving as the masking or modifying igeni {« addition, in 
organ traaspiantati >n, ibis trc l rent ft >i Id not affect ai! « f 
the cells be iusc of the perfi ' n thins of the masking 
antibodies. Kausmian, et al. contends that fragments or 
whole viruses can be it n .t - tt ' x ceils, prior to 
transplantation into the host, to suppress HI, A (lass i 
expression if". 1 merits o virus 

present,' \ stent ecipienl it such 

transplanted tissue since some viruses, SV40 in particular, 
can increase Cf as < ptesskm (Si td Maguiro Crit 

Rev. fm - i irticu bit 

2). 

British Patent 592,453, Durant, et al.. identifies isotmo- 
area i appositions bat may he us- the treatment of 
i n m liseast it i i (VO) disease aud 

assays for assess ''j 1 ' ,> " ipabibiies i 
these >mp i i ! < \ t iocs not describe 

i tbimaz K i s MH lass f mt i«t ties 

in the treatment of aii'. n- - ' ■ - No tautomeric 
< yclic sSijeni^s d scussed. 

Several &ul treated with 

methimazoie with {icieniiaf .success. In one study, MMf was 
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deemed as good as eydosporto in treatita; juvertiie diabetes 
(W, WaJdhatisl, et al., Akt. Endoisriu. StoffW. 8-.11S (1987), 
and psoriasis has alscv beea treated with MMI, 
U.S. Pat. No. 5,556,754, SkRer.ef a!, (whit* isequivaleot 

5 toPCTApph. - ■ ,dSep 17,1996, 

desaribes a HieiLn n for treating autoirtimune diseases using 
methimaxote, . .. I - tit - and methinawiie 

attitSogs He ter ti : < »tj>e atd tttethi- 

maa>fc a«n c . bed anvwtiere in 

to thepateat. 

U.S. Pat. No. 5,310,742, Klias, issued May if), 1994, 
describes the use ot th wreyfeo c nx\ ninds to ta it pso- 
riasis aad auf i >c si ^ Propylthiouracil. 
metfii.ma7.ole, and ! ihei i *» , « nly specific cwn- 
J * pounds disflosed in the patent. Examples show the use of 
roemiHia'/rjit to treat psonasis m humans aad the use of 

h. ioureytene u treat rbeun it » i n in! itipits wd trans- 
plant rejection. No meuxanawile analogs or derivatives are 
disclosed ot discussed. No tautomeric cyclic thkmes are 

39 disclosed or discussed. 

U.S. Pat, No. 4,148,885, Renoux, et al., isstted Apr, 10, 
1979, describes the use of specific low molecular weight 
suM'ut-coataitiitig compounds as immttfiostimulatifs. 

1 Hi «! , f t 

" compounds sj\ v cA *• i et i < e itnilogs r deri\a 
fives are disc sed ssed. N tautouierie cvi In- 

timities are disclosed or discussed 

U.S. Put. No. 5,010.092, Eflarra. issued Apr. 23, 1991, 
M describes a at. tn >d o- edi in; th nephrotoxicity of crsrtain 
drugs s'ia the inistrati , ■ i'j>!e or carfehna- 

aolc (which is (aughl to ix; the pro-drug of methima/.cic) 

at h the fiej xicd ? t i < e t 
or derivatives are discass i d nt No tMttotneiie 
„ i ' ^loied ot discussed. 

U.S. Pat, No. 5.578,645, Askanaxi, tt a!„ issued Nov. 26, 
1996, deseriiies a method for minimizing the side eSfects 

i. ssoci eti mth traditioi.tai analges fins is a ■ nj tished 
via the administration of 3 mixture of specific branched 

49 amino acids together with the analgesic compound. Metra- 
fnazole is disclosed, in the background section of this patetii, 
as a noo ster «d mti 1 < ; mt t drug wbicb may pn< 
vid some of the sid \t ntwu ts satd to 

address. No tautomeric cyclic tlsiones are disclosed or dis- 

^ cussed. 

U.S. Pat. No. 5,587,369, Daynes, ct si., issued Dec. 24, 
1.9 Wi, describes a method for preventing or reducing 
ischemia follow 11 mju y Th s; mpiished by intro 
chioiiigdehyd piai d >s! t 1 'Hi \t IfffiAdenva 

so or OHEA conge n si paficn ss i s possible after the 
injury, lite background section of: this patent teaches Hut 
methituazolc is a thromboxane inhibitor which has been 
shown to pievt ni \ scular chaaj s iu burn wounds. 
The U.S. P. Dictionary (US Pharmacopeia, ftoekviile, 

;,s Md., 1996) includes methmia? i (CAS-6«-56-0) and 
describes it as a thyroid inhibitor. 

^ •:• in fhe art for a variety 

of pharruaceiftical utilities, for the treauaent of psoriasis 
(Elias), as an immunostimalani (Renottx, et al.), for the 

c.e reducfiooijfneph ittjxicitj < in >s f bit arrn}, for the 
) 1 'i - : "oin ^iiajgeMiS 

(Oskinasi etal),as ithyro i <t ! SP Dictionary), md 
as a thromboxaiit mhibitot (D ynes, < J.) ft is also taught 
in the Nioeor, tt ai patent is being v.. :,d in (he treatment o£ 

ss 3utoimtmtne d s I arthritis and sys- 

temic lupus. Wiiife ttic Singer, t ; al. pate t» contains geaeral 
references to - rid derivatives 
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definition of these a 



for these therapeutic purposes, m 

i 1 1 1 t j fk 
! t i < h ft >!« pcsJ proper! f.v.iio m ^ ycli thiol s 
arc fiot discussed not related to those of rritsiumazok 
derivatives. s 

It has nowbeca found that a specific class of ajefhimazoie 
derivatives jnd tau oerk ycli (hi o - art effective in 

i tiseascs ppre-s liie reject 
ol transplanted or; I t i nmdsdiowcfcsr 

and unexpected benefits over the use «>£ mtihimazole itself. 10 
to particular, thes t «pi fid' (a) are more effective its 
inhibiting basal and IFN-induced Class 1 R.NA expression 

i t 1< % «. i lass U RNAesp essu n than 

mc»iuro»/o!e; (b) inhibit the tction of U N by acting on the 
CliTA/Y-ix>:< regulatory system; (c) may be significantly ts 
more soluble than rot-thin * > 

mutation flexibilitj t i if !') have less adverse 
effects on thyroid function than methima* >i< , (e) have m 
<< need ibi t> i b id ota et » « fed 1 MM! rod (f) 
exhibit therapeutic activities in vivo. These properties are 20 
unexpected based on the kn properties of i fnmazol 
and pariicularh tin sautor iet cyclic thioncs. 

ItuaEs the preset u ntiou relates to tin method by 
which these agents whibi) interferon-gumma actions, spe- 
cifically those~related to increase MHO Class 1 and MHC ;i 
Class I! expression and mediation of pro-infiatjjmatory 
processes, and tmwc specif) y those j . s related t 
the induction of autoimmune disease and/or transplant rejee- 



Prefetred compounds for 
»mpositious have 




wherein Y is selected from H and G,--€, alky! or C X -C A 
stibsiitatcdalKvt, R f is selected from H, — OH, halogens (V, 
CI, Br, or 5), or t <\ alfcyi, C r -C. ( substituted aifcyl, C,-C 4 
ester or C,-C 4 substituted ester, sO i.s selected firms H or 
C , C, *lkyi or Cj-t^ substituted alkyi, R' s is selected from 
H, C, •<•„ alkyi, C r C< substituted alkyi, or t. lt.l'h; fC is 
selected from H, C, -C« alkyi or C ; -C.., substituted aikyl; X 
is selected from S or O; and Z is selected from — SR* or 
— OR*. 



Particularly p 



red compounds are those which have 



SUMMARY Of TOE INVENTION 

relates to phannacentkai compo- 



sitions comprising a safe 3»d effective ai 
compound seksta) from 



wfeereia Y is H, C 3 -C^ alky!, C r -C, substituted a 
-NO,, or the phenyl moiety 



than one j t f i 1 < ■> 

may be the phenyl moiety; R J is selected front H, — OH, 
halogens {I. CI, Hr or 1), t , a s alkyi, i -r „ substituted 
alUI, ( esft R 5 u> selected 

from H, C, alky! or 0,-Q substituted alkyi; R* is 
selected t H, €,••< < bstia tec! II 

CH,PI) (when PI i t I) h selected from H, 
< , C alkCn ( , a suf ai i&vl; X is selected from 
S or 0; Z is selected from —SR*, -OR \ S(0)fC or 
alkyi, and wherein i d R 3 group* on 

said compound are C, -C 4 alkyi when Y is not a phenyl SS 
i ly.ai leas i i h ( * I '" I I; Uigciber 
with a pharmw t ill; i tibk carrier 




ai.v.j ificlildc those of the formiiiBC 



US 6^65,616 Bi 



ethod of 
jection in 
!i tf m if 



10 



FIG H* Effect of MMf and 'DiH on the promoter activity 
of CAT chimeras of S'-delctioa mutants of the swine class I 
promoter in FRTL-5 ceils, 

FfO 11 L&cv ) r n01^tmc!a^« expression 

in FRTL-5 thyroid cells measured using the -176 bp HIA- 
DRct-CAT construct and > I if (A) or She - i 76 

bp DR<*-CAT construct having Bin Cations with t he S , X t , X 
and Y boxes (8). 

FIG. 12. Effect of v-SFN and MM! on MUG class If 
antigen expression in FRTL-5 cells, 

FIG. 13. Effect of y.lFN on class II expression in FRTL-5 
thyroid cells i a * nation (A) and in 

the presence of MM! (K) 
; FIG. 14. Effect of MM I on y-U'N-iucreased class II 
expression in FRTI 5 thj > 1 < f«t)< lion of MMf 
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wherein R issel i ikon OH. M and MG 
Jtod M is selet * >ro 1 Brand! 

The present invention also relates to the 
treating autoimmune diseases ot transplantation . 
a patient in need of such treatment by the admin 
a safe and effective amount of the active compounds and 
pharmaceutical t tisposmo described above 

l< ( ! 1 1\ i I 11 I it! Vt I I 

ods which pctrait gh ei i i >f the effects oi 

compounds ot MHC Glass I and Glass 1! 

proteins. 

Finally, the present invention relates to the method by 

t tl l 1 1 l IT I 

temo actions to increase MHC class 1 or class n expression. 
Gamma interferon has been linked to expression of immune 
disease. 

As used herein, all ratios, fractions and percentages are 
i »t", unless ml: 1st specified. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. .1. Diagrammatic representation of the upstream 
silencer/enhancer region of the MHC Class 1 PCI gene 
(Panel A), the do\ trt 3 icer i> J it 1 ' 5.1P 

ft 1.1) l t if til ^ I i 

MHC Class fl promoter (Panel Q, 

FIG, 2. Effect of tiserhimay.ok ,ind several of the active 
compounds used ostein on formation of proteiti/DNA 
h Fi t , -636 bp) of 

MHC ( s I) 5 Uoktn g re > h 
it the upstream sil a < hano wh k atrofeoonstitutive 
MHC classics , I tissues. 

FIG. 3. Sequence of MHC Class I gene between -250 bp 
and the start of translation. 

FIG. 4. Effect of treating FRTL-5 ceils with MMI or a 
representative compound sin Is r t npi x 
libit i), or the t i 1 ,t i NA complexes with 

radiolabeled Fragment 127 (sec FIG. 1) of the MHC 

l ting tegi 127 to +f bp, as a function of fame. 

FIG. S Nuclei i equi of the 176 hp 5'-fianking 
region of the 17ohplIl \<>> CAI , . rus u fo 
k\ ! u sits htrtuj 

FIG. 6. Eiectt ho tic n . y shift, analysis (EMSA) Ol 
the abdnv ot a F radii I It 1 " Lit ( > , 
piotx to form protei DNA i exe o f i extracts f ro i 
FRTI.-S cells maintained with and without TSH and treated 
or not with y-fPN. 

I'lG. 7. Effect. of MMI I 1 UN to increase 

the forrnaiior: oi piotem/CNA complexes with the *H>. 
radiolabeled DRi ' hwkim region probe 

FTG. 8. Effect of 1 mM MMf or i mM concentrations of 
epresentative 1 s umniK bilit I 

- IFN to mere ise ' s fo n iti if pro r t)N \ complexes 
region probe. 

IKj 9 Effes f i w genous class J 

promoter activity in PRTL-5 cells. 



FIG. 15. Effect of MMI, compound 10 
(5-phenyi triefliirnaitofe) and compound 3(2- 
iei ptoi la ' 1 i immune cornpies in the tod te> t 
(NZBxNZW)^ mice. 

FIG. 16. Ability of MMI or compounds 10 
(5-phenylraethiraastofe), ? (5-methylmethinttUEole), 8 
(N-methyimethimaaolc) or 11 ( 1 -meihy{-2-tbiometbyI-5{4> 
nitroiniidawle) to reverse the ability of y-IFN to reduce Y 
box RNA levels. 

FIG, 17, Model of the development of autoimmune efts- 
ease and the effect of the MMI, MMI derivatives Of faato- 
metre cyclic fhtottes on the development process. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention relates to pharmaceuucal corapo- 
l - 1 ) i 1 j itoimo liseasi 

to suppress il t I t 'issue Hte nsethotis 

ofti-eatiog sin immune discs . < . suppressing rejec- 
tion - < pri.irmaeeiittctl 
impositions are also covered, as are specific methirnaaile 
1 t \ t > i t 

may be m 1 u ike the; pharmaeeutic ' > positions Vs 
nsed herein, the followitiit terras sttal! have the definitions 
given below. 

The phrase "sale and effective amount" means a sufficient 
5 smouii! of pua Fiiai v i. • \c\i\ t mponorf to desirably 
affect the treatment of aukn im * > t ,( ' 

tht reject on ot ti irtspfa it - ! tissue, at i reasonable benefit 
risi ratio attend witi n fi t 'Intent Within the 
scope o! so u ' tfe required dosage of a 

53 pbarmaxcu i i phannaceulical 

>mf i j i ntainkig ih <■ e L « ^ > ' 
.s<i.^nt\ oi tht . ion bt at hi duration of the 
i j i the narnt adjtm Hi tht and 
physical condition < t tk pafi m, tin spec, fk active com- 

■ i ii !■ a Hit skkaa s iss ion 
fully hereijj.'ffter In this regard it. should be rioted that the tfse 
of MM! at higl loses in idu - Ii effects, such as 
p so, f « , i , <(s hep.HK tlysfnaction and 
dermatitis, in certain patients. In arriving at the "safe and 
ef or a partieiiia pound, !h< ris 

fiittstbe taketi i i , , is the fact fhat ffie 

coaipouisis dose , • , . hafmaccntical activ- 
ity at !oe losag evcls th wn> t h a? .1 
compounds. 

«i ■Fharmace 1 , lean that the pliat- 

Mo.s.m ,b , • -'i rccficnts used in 

the pharmaceutical compositiuns and methods defined 



US 6,365, 



it It I t I of 

mimaa* arid 1 wk jnima) kvhbot h aact'ty, irritation, 
alitrgic re spot x i i i c w«h a rea- 

sonable benefit/risk ratio. 

The jciro "adtniassSraiion" of the pbta-raaceurically active 
v ii i fhari utkal eornposifio! elii i 

herein includes systen us< >y i.uction (especially 

j it If ,1 I J I I ^ < I o t >( VI ill ! 

administration thi >i ss v. If s topical application of the 
compounds and compositions. Oral administration is par- 
tnuiarh pt-.K j , t 1 s v if invention. 

Hre term "comprising", as used herein, means that vari- 
uiMituf uuifni e i < tucv mtm as well ts 
«ii.n ingredients, i be conjo cropl yec! iff the phar- 
maceutical compositions and methods of this invention, as 
long as fh iim < , r, , , lly act , ids and 

carriers art used in the i t I k terra "com- 

prising thus tut passes* 1 more restnetiv* 

terms consisun •* m con 1 t > entiaUy of '. 

Hie term patkn si She t • intended to eaam ■ 
pass any mammal, animal or tinman, wbteh may benefit 
from treatment with the compounds, compositions and 
methods of the present invention. 

By "compatible" herein is meant that the components of 
m; - >. win ' co i m - t 1 t pn / ot im c til >n tr< 
i i f f without i ^ i er 

- id) would sifbsianuaiiy decrease the e these} d:i ;■:- ■.> 
rftaccuticaily active compound wader ordinary use condi- 



1 he pharmaceutical compositions of the present i 
twprise spet illy-defii icti jssoje derivath aad 
tautomeric cyclic tftiones, used in a safe and effective 
amount, together with a pharmaceuttcally-acceptsbte carrier. 

n«metbimas 1 « ives used i- compositions of 
the present irtven I - following struc- 

tural formulae; 
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<F, CS, Br *nd r>, alkyl, Cj-Q, substituted alkyl, 

Cj -Chester ami CY-C, substituted ester; preferably R 1 is H, 

- OH, halogen, OOC <MM (where M is H or a'haiogen); 

and is most preferably H. R' 2 is selected from H, Cj-C, alkyl 

' and Cf-Q, substituted sflryl; preferably one or both of the S 2 
groups is nicitn! As I , <i jted affcyl" t>r 
"substituted ester is intend* t inciud ilkyl, aryl or ester 
groups which are substituted in one or more places with 
b wyt ) s ^ ' ixyf - i • i 
groups, amino or acylamino groups, 3nd mixtures of those 
moieties Preferred "substituted alley! " groups are C,-C, 
isydf ivy! or itk > ! t <■ roup yjbsiittiied 

with halogens. The R' 1 groups its the above formulae are 

i selected from H, C,--<." ; alkyS, '.<... •>::!;»> ituted alky! and 
— CH 2 Ph (wherein Ph is phenyl); in preferred compounds, 
R 3 fcHor< t -€ alky! t 

particularly methyl. R'* is selected from H, < alkyl and 
3 t-'j-C* substituted alkyi, and pr< h rsblj i H X may be S or 
O, and is prefers! ly S. I ) I is s (ected from t 5 f , 
alky}, --SR ? , -S(0)R 3 and - --OR*, is preferably -«R 3 . 

OR 1 and S preferably SR 5 and OR 5 ; 

ami particularly Sit' In the above formulae, at least fw 
? of the R J and R 3 groups on the compound must he 0,-0* 
alkyl when Y is not a ptxc t i r, at least one of 

the Y grotips should be —NO,, when Z is Cj-C* 

Compounds useful in the present mventton include tlte 
! tautomeric cyclic thiones, disclosed in KjcllitJ and 
Sandsttom, Acta Chemica Scnndanavica 23; 2879-2887 

(19 .1,1* i net i formi! 



In the si. iormuht \ elected fiwm H, < f dlkvi t < 
d alkyl, N0 3 , and the phenyl moiety 



R s , RUHj, CH 3 ; Rh, It; H, Ph 
R s -0, S, NH, NCH, 



, present invention include tlmse having the formulae: 



rv 



1 • pi f, i ly H i" phenyl moiety ot N" rut is 
pteforably H or the phenyl moiety 



ah 



in the deiined com pounds, no more than one Y group may \jjofhei ouj ' r > « i oi nclude tho 

W the pn> ttyt motet} R 5 is selected 6 * >t«i )ae 
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8 t,^/ 

CHj CH, 

r\J 

8 i»>^ 



wherein. R" 1 is selected from H. NO ?J t'b, 4-HOPh and 
4-m-Ph (wherein m is F, Ci, Br, or S)- " 

A particularly preferred subset of the pharmaceutical 
compounds defined herein are those wherein one of the Y 
groups is the phenyl moiety defined above 'lltese com- 
havi ,. folic sving ■ )el n 2 



or ^ 



Otbcj preferred eompouods include: 





where in R : * . 



in these compounds, Y is selected from H, C,--Q alky! and 
C, -€., substituted aikyl, and is preferably H. R' is selected 
from H, — OH, halogens (}?, Ci, Br 3ixl I), Cj-C, a&yl, 
Cj-C, substituted aikyl, C r C, ester, and C r C„ substituted 
ester, and is preferably H. —Qli, halogen, — OOCCH,M 
(«btK) M ts H ot a haiogt r> id is « ( sfc ib!y H R 2 is 
selected from H, C,-C„ alky! and C.-C, substituted sikyl, 
and it is preferred that at least one of tits R* groups be 
methyl. K is selected from if, C.-C,, utkyi, C r -C< substi- 
tuted aBtyt, and CH,Ph; pr< ft rred K 1 moieties at* U and 
ravtbvl RSsv , > It < < vl lth . ( < 
substituted slkyl, and is prctcrably H. X is seieced fi-iut S 
and O, and is pre' ib!y S. I )h the Z moiety is selected 
from ~-SR* ami —OR 3 , and is preferably — SR 3 , Particu- 
larly preferred compounds are those having the stntcturaf 
formulae 



selected from -OR—M and --0(KXH,,M; 
ami m is selected from F, a, Br and !. 

ig itu structure 

given below. This compound has demonstrated w unexpec!- 
5 ediy high activit ; t > i.e the expression of 

Mi > s I in ( 1 ti , > > r bet 1 » i 

hassbswnadiiferemeSt t n thyroid g< 



ybe 



MMI This s 



■ that 





Mixtures of the pharmaceutically acti 
defiaed herein may also be used. 

The roethimaiwle derivatives and tan 
tttitmes described above can be synthesized i 



eye- 



ing techniques 

wet) Known to mose skitieo its the art, for example, the 
synthesis of several t n < tcih s is described Su 
Kjcliin and Sandstro.ro, Acta Ohemka vScwdsusavica 23: 
. <?9*2« l, incorporated herein bj referent* 

A repress it ■ . may be syothe- 

siZrd using the t i \ ' pr u h s I sti 
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tuted analogs of acetaWeSiyde are brorainated in foe 
(tioi n. with bromine sad UV light, fol- 

lowed by formati nof.fi spending lie i by lacetal using 

absolute efoauol Hie 1 ,or -p 4 oed from ibis 

compound by treatment v, te ncthylamine, or 
otbi liable amine, it ltd tube at ab 120" ft p to 
about 16 hoars. Reaction of tbe resulting aminoacetal with 
ptita.Ks.ian3 tliiocyanatc in the presence of hydrochloric acid, 
fit stum huh f perstu wen -h >vjdcs she metbi- 
mazole analogs 

Use pharm^-.-- tical positions o present invention 
comprise a safc ft o amount o tc or more of the 
methiiuattok- derivatives or tautomeric cyclic thione corn- 
r , ' tl I. pounds). ( J fcrr ' i t 
contain from about 0.01 % to about 25 % of the active 
compounds, with most \„ ' i . J > i i- comaining 
from sbou 0.1 < t 10 the act c rnpoattds Hie 

pharmaceutical comi -ation >J; the present invention may 
be administered in any way conventionally known, for 

ramp! it peritori all; t ven > tsly it n h * uiar! 
or t«pii.dK iltb i ral j preferred Pre- 

fi ij eorapositio e or . ' forari, i.c share:, 
ecu oca; compositions whicfc arc avail able itt <; pre -measured 
form suilaba for si i t istralion without 

requiring that tht idivi i igc be me Hired out by the 
user, tax exanipl !< . or ampules. 

Trie pharmaceutical compositions of tlx present invention 
additionally include s phar ecu tie, -it !> ccc-ptabl. carrier 
compatible with tht metbimazok derivatives or tautomeric 
cyclic throne's (.,.!.>,( I ^ tn addition to tbe 
phafi»accatic3i1y-3cceptabie carrier, the pharmaceutical 
compositions may contain, at their art. accepted levels, 
iddiUona! eonap 1 I edict 1 idditionai phar- 
maceutical t i\ a 

tab-letting aids), colorants, Slavorants, preservatives, and 
other n k ds « ' w > a < i ;e skillet i tht *i 

t i hi r lean nates 

a solid oi liquid lift, di.liicni r t icaps dating substance. 
These materials are well known m tftosc skilled in the 
pharmaceutical arts. Sonic examples of the substances 
which can serve as pharmaceutical carriers are sugars, such 
as lactose, glucose, and sucrose; starches, such as corn starch 
and p. lata starch; cellulose and its i v a lives eh a 
hurt e b wyi thyi u $ hyi cclltiiosi md cell 
loseacetatt powtl trap h; malt; <i latin; talc; sfe ri 
acid; magnesiun n It ciun sulfate vegefabti oils 
such a p i mi .if t doil i ul live oil, corn 

oil and oil of the a poly suet topylene glycol 
fHcetmt. sorbh" mnito pot le.ni Syooi igar; 
rig-ink seid pyrogen-! c wati isot ■ ic 1 
p i lie i.ller s, jjs, as v ell » her ann-toxk uibl 
substances used in pharmaceutical formulations Wetting 
agents and labtk it i drum lauryl sulfate, as well 

as coloring agar - < s ting agents and 

preservatives, can 1 e ' no laiiort of the cotn 
portents into pit cx-ut 1 «»»{ t ms is done using 
con vc ntio na 1 techniques. 

The phannn 1 1 iployi d ,« coniimelion with 

t ,i pi rmaceutic 1 ctuaj itfoos t »u , it it « ior i 
used at a com , «t>» mlSictent to provich a practical 
size to-dosagt telatiot hip 1 eferably, tbe pharmaceutical 
carrier comprises tt'om aiaotii 7S'« to about 99.00%, preicr- 
bly from about . > ' suttbtof tte total 

phaonaceutical composition. The meihimaK>ie derivatives 
or tautomeric cy k fi present applica- 

tion may surprisingiy be more soluble than mefhimauole in 
convent fmal t.ifiu raatt 
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1 formulation »t 

f 1 com] i i i t i c 

derivatives, arid may ail) significsiitly lower 

doses of the active costpound. 
i U» Resent inventioB Is ptoi e-s mcti»d for treatirig 

aBloifflmuoedisi - ind for preventing or tn tint ti n 
f s i ( e ri Mor f i ' 

invention relate-, to metli ids foi idmiaistering if a mamma! 

in need of i o is dr fined herein, 

to capable of suppj :ssi ig s pr ssion of MHC Qass I or Class 

II molecules. 

Examples of autoimmune diseases that can be treated 
using this methi 1 i Sc,'t if ited to, rheumatoid 

arthritis, psoriasis, juvenile or type t diabetes, primary 
IS idiopat-hu royxed > roic lupus erythematosus 

DeQue-jvains t , thyrotditi ' nmmuot, asthma 

rnyast.i.iema gravis, sclerwleroia, chrome hepatitis, Addi- 

a topee ia areata ( wfia, tiise'asc, autoimmiitie cttleropatt y 
3» .syndrome, idiopathic thrombocytic purpura, acquired 
splenic aoopby, idiupatiuc diabetes msipidus, infertility due 
to anttspcrtBataxoan tmibcxfi ,s id > hearing Ittss, seaso- 
neural hearing to^ S < poiytayositis, 

auto j»mu u , s c 1 as multiple 

25 sclerosis, fransverse myelitis, ataxic sclerosis, pemphigus, 
progressive syst tit ctewsis, den itomycisitis, polyarteri- 
tis nodosa, hemolytic anemia, glomerular nephritis and 
idiopathic facial paralysis In u broad a aspects, meihn i 
2oiectert\ i-o s c tdiaiatstcred in 

» Jdosu^er.-u - - - - abau 100 milligrams, 

i. i i . > 0,05 tlx SO mil is, pet day 
. (positions of the present invention 
> 1 such t pri 1 , i i 

tical active are achieved in the Hoods«e*fn. The precise 
d, pend upon, tor 

example, foe particular mettninazotc derivative used, the 
nature of the disease being treated, and foe sixe, weight, age 
and physical condition of fbe patient. 

In a preferred embodiment, ao active compound of the 

40 present foventioa, lor example S-pfeenylmethimaade, is 
' " -i , < - ■ " ■>' s bt> i human, aiBtcKd 

with in oil mo it i! >i i mptutic imomUs 
of tin. nieOu i k \ the rutpt of frum 

about 0.05 to d >M 'ri ii _ day \ pfvterted 

« dosai©; is from about 0.05 to about 10 orilligram* pet day. 
The dosage can be administered daily, ia approximately 
eqsally divided amounts at 8 hour intervals or with 
breakfast, luttch and dinner. Therapy can be aantinuous, for 
example t >r j < < j get \!tc u tt\e!y 

a;; therapy can be tapered, for example, starting at a higher 
dosage level and tapering to a tower daily dosage level 
within four to tt - - " ■ s.i hormone (thyroxin i>r 
triiodothyronine T-,} or thyroid stimulating hormone (TSK) 
levels in the individual ret > g sue! fxeatmenl may, for 

; some eornp unds ix id ex of ther peutic efiecoveness 
It is understood by one skilled in tbe art thai the dosage 
administered to 3 marorn3l afflicted vritb an tsutoitrtmutie 
disease may var; ' hng on t , msl's age, severity 
of tbe dtseasi She course of treattaeat One 

so skilled in the atl will know the clinical patrarrteters !o 
evaluate to determine proper rfosagc for mi afflicted mam- 
mal. 

In aaothet pre erred emboc! ncnt, ; ) activr compound 
described herein is administered to a mammal, preferably a 
as hitmaa, afBictei with system pus . fhernatosus <S1<E) 
A preferred thei i mge of fi«m about 

0.05 to about 20 nllig is pei , sdi inistered over two 
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to twelve- months but < a is idmm lei ,! in discontinuous 
1 - i . ' ■ v . , „ year period or 

for as long as nea y. AS - , oppositions of 
the present fovea s d fo conjunction 

with fee current therapies for SLE hydrocortisone and s 

> i j ii disease. SLE patients 

bteast cancer cannot be readiiy treated with radiation 
therapy sines the) re a!r< id) immunosappressed by the 
current cow. - . m si ' « . SI 2 may he 
associated wife tii ii s itivity to radiation cctmplica- 
i .J forcradiati spy exacerhales the discast 

If is troticipa tf hai lh sc of tl icfeimazoh 

derivatives and ■ ; . . *f the present 

invention to 'rsa> S' t >.f loafs with hi »sl saticcr will 
allow radiation tlx py to I.k In s red i such iodividu 
ate without radiati t« rbation of their 15 

eonditiom 

in another embodiment, the i h i ral dei ve 
cyclic tautomeric ihioues, and pharmaceutical compositions 

ft] [ f < <f II I ' < -a r 1 , i I t 

preferably a foumart, afflicted with type f or juvenile diabetes. 20 
Jtt mother cmhidirmnt, die nefeu i' ! % 
' i , es i t v. i f 

tit the prese Movents e admi stored ft <i mammal, 
preferably a human, afOictet witb a item i Sis t 
• < . t < 1 i lopmc thyroid am fir iesii 
the sera, of these animals. 

in yet another embodiment the mefeirnazole derivatives, 
'i ri tbioo f • • • it compost! 

of the present invention are administered to a mammal, 
preferably a human.. afflicted < i h m ttoimrotm< Urn < 30 
el .i 1 by the decs pmenf receptor aut nib 

i > r t i ted witi 

5 i ', • . < ti Hi fieatrnetil will V 
compositions of the preset!! invention will alleviate the 
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nothci e 



yasfecni r Myasthenia gravis is s> led wirf 
icetyleholint reos ividtials sKWcterf 

with myasfh . i , • , eucy of thyroid 

autoimmunity ileuanst > 
relationship between the ISH and t 
treatment id • ' Ij human, afflicted with 

v 1 i v o!i ' ppress both J flf< 

t. ,!.)[. ;s II, sue! 1 , . i it i > i * H >v 
tautomeric cyclic thrones of fee preset!! invention, will help 
suppress the disease. as 

Ihe method ol tins invention is > - s 
ingot treating rej tr planh ssne in a recipient 

mammal, preferably a human. 

1 i I ' iii tt 

but are not limited to, heart, lung, kidney, bone marrow, skin, 50 
pancreatic isiei adi !i i I! endocrine tissues, 

neural , !< ii >i >l last m > cytes 

As an exanrpii >i tb preventiot •! Section of trans- 
planted tissue, p -a c ,i from a donor 
and treated with a methimaj e d> vative at tautomeric ss 
cyclic thioae of the s 1 tiori prioi usplanfatkiu 
into a recipient s ering i betes Diabetes is caused 
by loss of islet cells as a result of autoimmune disease. 
Transplantation i i l< ch i deficiency, 
f -fet cells m*\ tx I .bout 0.05 to about 20 m 
milligrams of u!n o pound per day, Co example, in fee 
form of an aquei ' i I 2- to afxmt 72 
hour- rk>« eras su f ft essiot) of MH< 

< 1 i v -i tb slet ceils tfterttaosp) ■■ iti n 1 1 

< ' n ie further t ed ■> ti » >1 S5 
tive oi tauia;; . . . . , . r with hydrocsMttifione 
and/or other iftuilttaosttppressive ag»nfs. 



i ' • > ii - i ' ■ \. ■ • e 1 t ate s to an in vitro assay for 
assessing tut -S 

1 " , ly Kasuring the 

activity of a reporter gsne operably linked downstream of a 
\Ji iss land MHC Class if . 
scenici 'tlx Iced" to an MiK" 

Class I and MBC Class U promoter and its regulator 
seqneow is mtroduccd into mammalian ceils, said mamma- 
ban cells are irea <l< htfi '.''in Srug and the activity 
fee reporter get 1 treated and < 

mammalian a SLs is irn istire I V decrease oi activity oi fee 
reporter gent m ii Sysal I m treated versus nontreated 
cells is predictiv. 'b « mines ffhc ndidate drug in 
suppressing Mfi ! >n 1 and MIK Cl ! cprcssion a 
in turn, suppressing an autoimmune disease o> preventing 
transpfanf reje^ssort 

Preferred regulatory sequences feat may be operably 
linked to the reporter gene arc sequences corresponding to 
(he regulatory region of the class 1 gene, -1 Kb to 4-1 bp; 

i he MHC Class 1, PD 

gene, -769 i< - j ( 1 s> t u nstream regida 
tory region of fee Wl gene, -203 or -127 to -1 bp; fee 
treat t if P1H j,ene -127 to -80 bp 

(fIG. IB); and the regular, p ep.iof >S f MlttUitss 11 
gene containing fee S,Y,X, and X-, boxes, -f 37 to -SO bp 
(t'iG. 1C). ftese secjti t .«. . m fet « t in « 1G. I, with feeir 
cognate promoters. It wiff be understood by one skilled in 
the art that f»ijnentialiy and ftmctkmally homologous 
regions found in fee regulatory and promoter domains of 
'it laud< 1 k y also tensed, f samples 

>i reporter genes i > ibechloram 

ph i > etylitausferase (CAT) get t> f t dacfi s, 
> he Iticil growth! ' df. 

(Sju»b(«ok, J, et a!., Molecular I A laboratory 

Mauttal, W>1. 2, 2"~' u',i • ixx IVss. NY 

(ls>S9);Ansubcl,S eiai.in"d 
ii ii f . - 1 ) * i W 

x York t " ' i i M i i ii 
can be used in tlii •. v « a« not l.oii td 

to. marmnalian cell thvrocyi .■ tcs ri'-iiral tissue, 
muscfc, fibroblasts, afepocvt.es and HELA cells. The means 
;e operably linked 10 the 



y be it 



c ; !is ; 



: the Sf 



those descobed above, in a pteferjetf eaibodirneat the 
SiiodVra.se gene is iipe-rabSy linked to one of the above 
mentioned >D; sequences and introduced into FRTf,-5 
cells. 

ft is utKierstood by one skilfed in fee art that the ability of 
a candidate drug to suppress expression of MHC Class i ami 
MfU Class \i tnoh • -. n 1 i > ^ ' ^ in cornp, tu g 
levels of cellular mRNA in mammalian cells treated with the 
candidate drug vc sus cells not tr vttfi tb* ^audidatt 
di ig I samples * od Je terming t ilular M'RNA 
levels include, but are not limited to, Northern blotting 
(Aiwuse, J. C. et a!, f'mc, Na!l Aaid. ScL. 74:535(1-5354 
(1977)), dot and slot bvbndvaation (Kafatos, F. C. et al. 
Nivh'ic Acich Rev, 7:1541-1522 (197-;)), filter bybruliza- 
don (fh dander M < i ti Bi ' < 
(1990)}, RNa.se proh n(Sam( ok, .1. et al. tn "Molecular 
tti) \ 1 ipring Harbor IVts.-, 

Pkfeview.N.Y^ o i eras us t tctwn{ Watson, 
J D. et ai.) in "i nbtt S7NA" A i Ed tion ff. 
Freeman and Company, New York (.1792)) and unclear 
run-off assays (Attsubei C et ai. in "Current Protocols m 
Molcculai Bit logv" S ■ 
Sonts New Yorh (1990)). 

I'lie following examples are intended to illustrate the 
pharmaeetiticaS.l) *«ivc. cornptn - pi laceutkal am 
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positions and methods of to ' • , i-^nt invention, 

but are not intended to be limiting thereof. 

EXAMPLE I 

Preparation of 5-phenyimethinmofc 

Ibc ptefi edconroo i i h >■ i tbimaxole » syntbt 
sized aj, follows; 

Step 1— Synthesis of 2-nromopheiiylacetaldehYde 
dfethylacetal 

"file brominafiou of phenykcetaJdebyde may be per- 
formed according k> toe method of P. Oubamel, L Dubamel 
««1 -l-Y Valmn. Bull. Soc. Chim. Pr. '.973, 1.465, 

i2t)g(< tnoL 1 17 ml K'f phenyl;.! etafdenyde is cooled in 
a three-neck flask so 20* C using dry ice/COl,,. U>0g(l mof) 
of bromine is added di opv, 

cooling. Following addmo .then t . i solution is trans 
ferred to a 21 r id < Si isk and approximately S S 
i iters >)t absoluli etl i t a 1 h (has solution is stirred 
overnight a! toon e-mj c.Th i is evaporated in 

vacuo, and extract i t f ititw of N-> ( O 

Tbe crude product, is dried over K,CO. ; and filtered to vieid 
145.34 g. 'Pise final product is distilled at 94" C. under 50 
pressure t > yacftf S63J g (46%) ol pure materia]. 

'H-NMRi< D ; (3Hi),3 }-3.9{5H 

m),4.9i (211 d 7 3 - 5H 

> Synthesis of 2-Meih> phenyl ddeh 

diefirylaeeral 

Hits material my be syt lesized us ag the mefh 1 o! 
Jones, ot al., i. Am. Otera. Soc., 1949, .-'i 

A200 rot heavy waited glass reaction vessel is cooled in 
d kx tow t i .i! i to ^ 1 f mL 

suit i taminc lb th i appro x una 

taL(32) oi 1 h>tacei<tf Ttie 

mixture is solidified in liquid nit gea at each 
sef evactiati i i , » fix- react io .1 

closed and bested in m oil baih at U0° C. overnight. 'Hie 
reaction vessel is cooled in dry ice/acetone followed by 
jueous 

solution. Cnide reaction product is taken up in methanol and 
extracted wish IN aqueous i.i Hi solution and dried over 
solid Kttll p - . 

cmde tiaterial is purified by distillation 11) product is 
distilled at 100 m era u of pressure . Yield of material 
is 89.7%. " 



groups, Pra. lion i I weld 13 93 g and 

recrysUllteed from ctharwi to yield 2.3 g. Group B is 
^crystallized to yield 3.9 g. Recrvstailfceeti yield 145% 
Melting point 108-173 e 0. 
^'H-NMR (<;ix:i ( ). 6 3.S9 (311 s), 6.76 (Iff s), 7.42 (5H 

Preparation of Lroelhyi-5-phcny! imidazoline -20)- 
tfeione 

See Kjellin and Sanrfstrom. Acts Cfterotca Scandniavica 

1 23:2879-2887(5969). 



; To a 1 titei tii fiask eq ipped i > ecbajiical stirrer, 
addition funnel, coadens* . is added 50 g of 

«-.>mir<oaec< < > mL of methyl 

iwutuocyanatto and 600 mL of. absolute elbaaol. lb this 
tnixture is added -12 ml., of triethyiamiiie. Th& tcaction 

J solution !s 1 ! br. 

*. the 



Ihe r, 



adde 



r. ftic f 



f s itered sttd S tg fve.Uov* a idsisea Is t 1 Plus 

fiitei issit 1 in 500 inf.. of 1N J (lis. i >u in, 
insoliibl v Hen > 1 i tf > . i iJ o a,!, i > 
fiateiy fOO mi i Pi suiting suspension 

suction filtered and the soHds seoryM^wd from 50 mL of 
a 25 % aqueous cthsBol solution. 

25.7 g of pale pink solids are collected, m.tt. 178-1.79". 

HPLf -to:..,!,:- 9.8 puri!> 

Ucment.K i t , 62.82; H, 

the 5.21; N, 54 74, 5, I rfheon -3.1 H r.30; M, 14.73 
S, 16.86 

1R, carbon NfvlR, and proton NMR all stipport the desired 
structure. 

Preparation of :t -metljyl-2-methylthie»-5-ph«sny 1- 



Tl-NMR (COCt,!- 6 0,05 (311 (), 1.24(311 ;). 2 23 (315 st, 
3.23 (m), 3.4i t.5 oto i.00 (to > to, ) tl (d) 
7.26-7.40 <5H m). 

Step 3 S^ntliL 5-1 > rnethirrtazok J0 

'Ibis materia! i;- • ■ to t»8»dofR. 

G. Jones, J. Ana. tohena. Soc, 1949, 71: 3«3...38to 

f t ' ' 0 i < * 1 topbenylaeetaldcbyde 
dicthjlaceUl w div i 1 i >. ,t W etbanol vvate<- 

solution. To ibis is added, with ^u. , ■ " 1 , ■ . . sa 
mmoli of potassujtn tntocvanatt and ^7 39 mL {268.8 
mmol) of oouc. nrat bydrocbl 1 f he mixture is 

fit-a led on a steam bath - < days m a» open bcaket Itk 
crude ■ reaction mixtu is kei pit ibyl acetate (200 roij 
and extracted wtib w.-.t a (to ,0 ml ! s ihftated solution of fio 
Ha CO, (3 ^5f) ml I t satura 1 solution of Nad (3x50 
mL) He solution s dried o\ ia.SO tad evaporsted in 
. 1 , ' rbe material i 

taken up it) benzene and ehroinatogi aphcd on 450 g of silica 

gel. 1 t;e column i .« ih l\ h benzene fofkawed by 6$ To a i liter r.b. fiasfc eipupjaed with a locchantcaS stirrer, 
10% ethyl acetate -ben j.eiic upon the sppearanct of product. condenser, feennonteter, and tuidinon furrnel ate added 19.1 
Fractions containing product are combined into three g of i-ftwthyi.5-pbenv'l-imida«riitie-2(3)-lhione 
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(Compound 10) and 355 mLof«% eifsanoi. So this is added 
4 g of NaOH ad ■ ... ■.-■ill a solution fc 

realMcd, 

To mis is added 15.6 g of methyl »dide in 145 tnLaf 95% 
ethano! over 35 minutes at ambient temperature (28-30° C). » 
The resulting aiixtute is stirred at amhienf for 3 his. The 

suJtir r i a be rotary evaporator. 

\ | sin civ 41 > i ii 1 solids a w' t, 

ttiis is dissol ed ? \ i i "o ! of methyls » 
chloride and: to , 00 nl of water. i(s 

The organic layer is separated. The aqueous layer is 
extracted twice with methylene chloride, and the organic 
layers combined, dried over sodium sulfate filtered and 
stripped on the rotary evaporator, to afford 26.7 g of ofly 
solids, lliis is sa< 1 ieId'i6.5gof " 

pale orange solids, m.p. 85-87° C. "litis is recrystallteed 
(along with 0,8 g and 2,5 g of product from 2 small scale; 
preps) from a total of 2s5 L of heptane. 30.7 g of off-white 
solids is collected; m.p, 87° C HPLC indicates 99.8% 
purity. m 



readily preparea 1 1 ,1 mi rcially i ilal 
materialising fcisown ic^o- , '■■ is ,ial conditions. 



0 — 0 

r 

CH3 



I 



v /ai> 

IT)-* 



Eh < ,. 1 w lysis ■ o.' ■ >4.70:ft,5.8,s,N.1 o.S 
15.55 Theory: C, 64.66; H, 5.93; N, 13.70; S, 15.72 

1R, carbon NMR, and proton NMR all give evidence for 
tire desired product. 

Preparation .1 1,3-dimelhj «5)-pl l< lazoli 
(3)-ttiione 




coaden 



b, flask equipped with a Dean-Stark trap, 
et ami mature! <r T > , added 13 t <>J 
a-hydroKyacc-tophenorie, lOgof N,N-dimethyhhrotirea f and 
50 ml -A 1 hex < v ate i flex for spproxi 

m nth -t Mix prow c i ml. of watc is collected 
A ijd lii rs after plaein on rt in 

the i'ri i zct for 1 nr. The res xtart - t I to 

-13 .2 g of solids are collected, m.p. C Tins (along with 
!ii i i ' si (is t i/.ed f.ron 

>, 150 mi i ii i i 

solids are collected, m.p. ! 26-127° C. 
11 PLC indicates 99.8% parity. 



so EXAMPLE 2 

Assessment of the Effect of MMI-derivatives m MHC 
Class I and MHC Class 11 Expression by Gel -Shift Assay 
Materials 

„ 5 Purified bovine TSH was from the N1H program 

" C ! t» , , t U/i <■ 

e ly \ hn, I.. D. a urnni ft I / If i/ ( fcm 
25ti;650.3-6508 (1975)). Insulin, hydrocortisone, human 
transferrin, somatostatin, and glyeylT.-histidyl-L-lystne 
acetate were from 8i«ras Chemical Co St. Louis, Mo. 

Cell Culture 

PRT1.-5 ra t thyroid cells (Kofan, L. »., et al„ U.S . Pat. No. 
*.609,622 (I - >); \m .est-ti iptornbaio I S., U.S Pat. No. 

clow These cells 

;-. s d ,v.> prohEcralt 1 <t>~ ' fs>i y t cma t! > ihk 
for prolonged - ; nee . Tacit doubling time 

was approximately 36*o hours; and, after 6 days in medittm 
with no TSH (5H) and 5.0% serum, i.x.l(H mol'L TSH 
elevated iodide upi3he S t 

40 tion>.«? fold. Cells were diploid, k-f . . t n tin if v m " rh 
>a*sagi xperim i wet !>■ grown 

toon s mod he 1 4 turn ted v rlh 5 % L ilf 

strum, 1 rmnof/l. nonessential amino acids (fifROO) and a 
mi nut of <> h ]l .! i > IM1 (fxiO 1 M), 

,55 insulin (10 «g;mi). hydrocortisone 0 4 ng/ral, human trans- 
< 1 i ' ulj, m latin (10 u ti!) and glycyi f 
histidyl-Mysu. < (10 nl) (Koto, L. D. et at, U.S 
Pat. No. 4,609,62 ' Impi baw, B.S..U.S 

Pat. No 1 60S 31! (] }('>)}. Tiw assaged > ^ 10 

Si> days u very 2 or 3 days. In 

"to! > il xperi meats, cell wen ;jmvu i near nfluei 
in oil medium ihea, in t < were shifted to 

i i it >-rl f ' i<-' 

or insulin (411), or So medium wilh no TST1, no insulin and 

s-s ao hydrocorttwjue (3H) pltt* either S% or 0.2% serunr for 
4-7 days before use 



Elemental anatvsis 
13.70; S, 15.55 Theor 
id, JiVnNMR,a 

Preparation of 4-ai 
While the 



to.,:,- to- 

C, 64.66; K, 
i proton NMR all support the desired 



t-dimethy'iiii idawil- 



2-iJhione 



:poft of the preparation of tins cone 
poHtid 6 i the ! i t i itfation reaction 

cxmditiorts p< \ i easonablc yit d 

The siarti.ng material for this nitration, Compound 5, can he 



Celts were grown in oil i < m< n tb 5 calf scruin foi 

6-7 days to "TO S :■ > .,■ . f i n shifted tt>5H otedinat 

with 5 fs > - - i M),g8oana- 

interfciOB (100 1 ml) MM 1 (5 i»M) • id different concen- 
trations of MM! derivatives or tautomeric cyclic tbiottes 
(0.0001 to 10 mM) vs-ere added as appropriate for 2448 
hows. Cells w v s were m life by 

s a modification of a method of Dieoam. J., et al. Me(M$ in 
Emymafo® 1.01:5 »(J9 3} In brief, cells we« har- 
vested b% strap v liter being washed vie will cold 
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ph v I i ! sals (PBS), f j «l> I i wete 
pelleted, wasted in c >ld PBS and then pelleted again, The 
pellet was resuspended in {>. mam }<<,>• (20 tnM Hepes 
taflsr at pH 7.9. i.5 roM MgCI,, 0.42 M Nad, 25% 
glycerol, 0 5 roM l). 0.5 mM phenylmefli- s 

ydsulfbnyiffooridt (PMSF) ! eptii 

f i [ P , v X 1 1 

basis of cell pellet \ 1 ' s ware iysed hy 

repeated cycles of I'reezii indf tag. I racts were then 
centritugcd at W.fNXKg at 4* (. for 20 nun Die supernatant 
was recovered, aiiqttoted and stored at -70* C. 
Ge! Mobility Shift Assay 

Binding reactions were performed ta a volume of 20/d for 
30 mtn -it roots; temperate On < f i il reaction mixture 
contained I S final of ,? F DNA, 3 ,«g of cell extracts, 1 to 3 1S 
,«g of poly (ttkiO ») ! 0 mM Tns-C! (pll 7.9). 1 «iM MgCl,, 
1 tnM DTF, 1 mM eth lin r; acetic acid 

(ID J \) mi 5 i. After i «] reacti >n mix- 

tes wen subject ! t - cttopboiesis in 4< pofvacryia- 
mtde gels for 90-1 20 tain at 160 V in 0.5x THE (Sain brook, m 
f , ef ai ... Molecular Cicenng; A. laboratory Manual, 2** ed. 
Cold -Spring Harbor Press, 2- 11.33-3 (19S >, , o 
' phed Probes were ! beted with 

r < «, P}dt cyCiT v K' > y-oie t'ki Vitro labeim kit 

'% -> i n) > » g aan turn ist i 25 

i Vl'P us ' 1 H l> !' , ft i ' ' i t ! be • i 
wen. then puobed . tf i SO nuts (5 prime -3 
Praia*) >»f on u >ory] mid* gef 

• xtra ! p< r ei 0 gel .shit i vt 
prepared exactiv as for class I studies (Dignam ci ;ti.. ibid, ?.; 
582-598 (1983); Giuliani C, et ai., J. Biol. Cbem. 270: 
11453-11462 (1995); Saji M, et ai., J. Biol Chero. 272: 
20096-20107 (1997); Moaurok V, ct ai.. Endocrinolosy 
139. 280-289 (5 v i. v., et al, Uadocrtaobgy 



to 2 b. Gels wete dried and autoradiographed 3t -SO 5 C 
overnight unless otherwise noted. 
Other Methods 

Protein concentration was determined by Bradford's 
method (Bio-Rad) crystallized «»« nt i albumin was 
the standard. DNA was prepared and purified by CsCl 
gradient ewitrtrog,atitm (Davis L G. ei at.. Basic Methods in 
Moleetiiar Biology, fiisevjer. N.Y., pp 93-98 (1986)). Tbe 
sequence s , d b\ a sfaadaai 

method (Sanger P, ct a!., Ptoc. Nat!. Acad. Set. USA 
74-.S4&3-5467 (1977)). Values are the mean ±8E of these 
(t nts wt Sigiitfii i ' t 

tat vahies w?>. .1. - 1 * -i;, o! variance 

and are signiftcat t if P > tes *t < 0.05 v hen data iron) alf 
experiments were considered. 

MMI-Seasitive Elements in MHC Class ! and Class U 



tilled ir 



flanking « 



merits response i Vfi r ha ' k 1 
oterof tht swfot Mu< 1 ^ent PD1 

domain* have iieen identified in the 9 
f the PD1 gene. A downstream regulator) 
n approxattstelv -203 and -I bp from the 
- aattscriptiottal start site (FIG. IB). This reginn contaias an 
interferon rfi«.pr«j fc id a raa nhancer (Enhancer 
A), as well es a % bo n ! g as < i l> elk 4MP response 
element (CRP) eiement. Studies using gel nn-bilnj si.if: 
,'ssa\v hi\e demo 'f j , ; it l i*of i ced o» rnodified 
5 proteins interact with tai» reetaet and can regulate transcrip- 
■ »«i nSaji. eta), ibid, 2(« '7); Sins« 

et ai., U.S. Pat. No. 5.556,754, issued Sep. 17, 1996) 
pattteat'T'lv > box pr< . - 

rci-'iort, «lh>wiag overt apptag siiencer and enhancer activity, 
139: 290-302 (1998b)), with the exception that the extracts 35 *»* mapped between -769 cod -6B base pairs 
, ] ),h t[ t 1 promoter (We wsmao,.) % i> s 

interferon for 24 is h 11ns Siaii iwetic Lt ; [il 1 i 1 «17 1227 (199 )) The t » 

. in the sa-ji. s fe 

( Its n» t Ms \ , v j 3 Gked sei v e <, 

(Operon RUittoiop.. , hie) .1 wen '<u Uu tR r, : 
iga ;c gel uj titti > ! V! \ (Qiageu t 



t abt ) t r Jet Srn - -wing rest iction enzyme 

I . > v 4 1 ) 1 V I I !" t 

* fi 11 ru ides we re de ~pfi r 

Sited \\Tt(t ^al 1 in fit t 1 1 is hbcied v,5tb 

[y-^ldCTP or 1 th | P]ATi> x f4 polynucleotide 
kinase-., then purti 4 m $ ta polyacrvlamide gel 
(Giu.UaeiC.cta.l-. ibid. 11453-11 1 995); Sail M, ct ai., 
ibid mm HO ! iambi ,ok J, 1 1 at. dud 

3U23-ii4t<! )); Moatani. V.. ci ,1 hsd JSO-289 
(190) 190-302 ( >9Sb)) 

Binding R'-vi I EMS A . - nil condi- 

tions as welt They were carried out in a volume of 20 ni for 
30 rain at room ten i tw ila reaction mixtures ooc- 
tateed i 5 fmolt 1 I PJDN V 3.« t 11 ict and 1.5 to 3 
fig poty(di-dC) in 10 suM Tris-Ci at pH 7.9. 3 tnM MgCU, 
1 taM DTT, 1 iriM ED1A, and 5% glycerol. Where 

i 1 ' I 1 1 I stiT! 1 , < f t 

otides were added to the binding reaction as competitors and 



i' i ba d 'sc 1 die 1 



■ f.i '■<>, 



linked to ti 

a of the Class I gene (We tssraan, J. D. and Singer, D S., ibid, 
4217-4227 (1993)) end involve Sox-4 (Singer, D S et ai, 
U.S. Pat. No. 5,556,754 (5.996)). 

Sajt, et al. (J. Clin. Endocrinol. Metab. 75: 871-878 
< 1 '!>)) i :i-i"C.c :. ion Mli CI 1 get 

t in rat PRX1.-5 ceiis Ucatni with MMi. Tttis studv also 
showed that die effeot of MMI in MUC Om I expression 
was at the level of transcription. MMI increases the appear- 
ance of i nor 11 ptex- with tht 1 « 1111 regnl tor; 
dotaain »nd decn < < t ; >. ce < ic silencer com 

t» pi<x of tht • domain These dunges 

result n dc ti is 1 ' ( <! mi regulatory 

domain) and dominant hormonal control (downstream regu- 
latory domain). The MMI action es addnive tf. 1>S3 i which 
acts on !hc downstream re«ul » I i (Sap, et al ibid 

i 20096-2H 50" , ■ -, r, et al., U S. Pat. No. 5,556, 
754 (1.99S)). 

The PR Ti ,-5 thyroid cell system is therefote a good 
system to identify the rccutaioiv UNA ■scqueuo-.- clctttenis 
iv ,cti tgfa > I the MM cfk 1 PD1 ( 



prior to the addiii >n oi 1 ibcled DN \ Similarly, in experi- 
ments ush g 1 >K tbated in she 
samebuffc c it I rabbit scrtttn fct 
20 nan « « e re being processed a» 
absiee to'ie v. s es were Sllb- 6 
jected to electrophoresis on 3.5 or 5 % native polyacryla- 
tmdegtlwi 5M>% BE.ati 1 tperatufe, for 1.5 



n temper atittc o shift mobility ?es.s,i ys were performed using the 5' ilankiuj 



region oi On Pit gent t 1 x > ! mIRi! 5 cells 
treated or not wit intcrfer nidi 1 i with MMI and 
MMI derivatives term Ik ft n <> (set Table t). 

FIG. I A shows the silencer and eahamxr regions of the 
1 tit region ofiogi moil it L d to map tin region for the 
MMI d ifeaib 01 taatou ri cyclit thi nc tcti' ty > tht 
geSshiits Htt 1 ' 1 ho ofreles ncc >rc 



US 6,365,616 Bl 

xrasm is derived from HO. 2 shows a gci sbi 

(ragmen! noted it) FIG. 1 t 
70 1403-1407 0982}). regidatai by MML 

TABLE 1 





A 

Q 




r „ 

or 




r 




f 

or" 
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TABLE 1 continued 



0 




no*- — seal 



!, n 1 n - 1 implex ib: led K v, ll ' t . 

regiots and ceil extracts from i?RTf.-5 rat thyroid ceils 
maintained in the presence of 5H medium (ac> TSfT) plus 5 
% serum. The effect of tire addition of 5 mM MMi to ceils 

i i prior xtract [ iU i ! t 

ained irtSH u t- 1 of PIG. 2. I > 

of the addition of 1 m.M t act nf sti »«■ oi representative 
MMI derivatives to cells maintained in 5H medium for 48 
hours prior to extract preparation is sfiowa in lanes 3 to 8 in ^ 
FIG, 2. The sin i s oi tile representative 

otimbered compounds arc in Table 5, Tli« MMi or its 
derivatives dectt t c implex fK dtvrcasc v. tn 

Ik quant tatcd f i lio nuts , f phos- 

photmaging on a Bas 1500 imager (for example). Quanti- 4 
tatfoa is based on the decri ■ . .:. . ih< control 3»d 
normalized by the unchanged faster migrating complexes. 
The following (Tabl 2\sw « s. results from cxperi 
idsde ' ' fabie 1 but modified 
to include differei I ■ oncer* tti >ns of ictive compounds as 5 
the EMSA. Compound 10 is the most e(Fecti%'e. 



TABU 



11 UJMi'OONOS ON (if l.sillt-^ Wll ii u. 



kh h i ur j; 

snmrn ti 

cea.s -i-iit:.«)n:> wmj-itin N«n;o Arrive ( >mpi •: -, ••. 
*iNHmm ) m , t OMPHA 

mSMMl^ 

tii.uM 108/iM troM 5mM 



S ABLE 2 



, t 



S--i;.'.t hy l>Tt t bi.-lw.ok 

.Smctfcytacitamwof* 

i-metf.vi2-tbj^nK-thyl- 
S'(4)«i:r»imi«ln>fe 



so lib 3de«ot 1 i if the knvnstn m region oi 
the (TH promoter. The It i « I ei A(--180to -170 
bp), the interferon i e > 'IV 1 >1 »i -lM»hp) 

aadtbccAMPr poise « n rr a < - 500 bp) arc 

noted I'm ciownstrs am sit* s k< • is et / ten 1 27 and -80 hp 
ss (Sari, et al.. ibid >0f> < 1 >107 (1997) I ,in>> a 127 bp 
probe. -1 25 to fl hp, MM) (jam «... ,s,|(f.„, 10) induce 
tbc fbrmatiot oi rapidly mi tti 't f 1 in DN A complex 
(PIG. 4) which is clearly" evident 24 to 48 fa after SH cells 
ate treated MMi den it a teas* this «»a ptetc, 

(io as illustrated for compound 8 in HQ. 4 (fanes i to 3). the 
tinu^ roost suits t > 48 Si (TIG. 4) tile 

implex c m be < iparison to a ntn i (I tie 

7 or 9) usmp densdoo-uirv or ttie ph. spr ) nagrr is noted 
earlier, in this case, the increase over control (set at 1) is 
(■<■ m« ' uteri "i trl iira y units reia! toll laxuna too • 
induced by 5 roM MMI v. «j i> it 10. Th 

"able 1, each added to 
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cells a! diffi if hi i (ratio i bouts helot* extracts 
were prepare' i i hi lablt 3. Compound 10 

clear l> is again mo$t efiec r wlsen s era! experimental 
sets using extra it ' > rent hatches of cells were 
evaluated. < 

XABIL£3 

',,•!,<, I MPl UNDS ON • Slffl i'S Ml OWN 
, ', Ct.A PROBE t'Si IMS 

• ls TRa.\it.o wrni -n-u: notc: wnviseoNf juntos 

* [NCKI-ASt? OVK'.R a>VOK.l. ■WI.AiTV'-: TO njfi MAXtMAt. 

;> siM! mmi-)nc:-?basko s):t*:sc*R complex wiaci) is st:r 

. AT 10 



3* OS 9 * 1.5 
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1 m I , "... 



V,!i:Ks (turn iir.M iipiiatc orj-cnro-.-iiis s S[i. 39 
NIJ ~ Not doss 

MHC Class D 

Major h«Uocomp.«roihty complex (MHC) class IT mol- 
ecules ire heierodimeric t oprotems as 
which are encoded by the HIA-D region o» chromosome 6 

1 \ i If i 

al., Ana. Rev. Immunol. 4:281-315 (1986); Schwartz R S, 
and DatlaS K,Aut<»'mmuo.isy and Autoimmune Diseases, in 
Paul. W. E. (ed). Fundamental Immutfohgv, Raven Press-, *n 
NY, pp 819-866 (1989); Bcaoist C, et at.. Ann. Rev! 
Immunol 8-.68I ?15( ( 1 richer t H,cf I, Abo Rev. 
llBmuooJ 10:13-49 (1992); Ting J P-Y, cl si., Curr. Opto. 
Immunol 5:8-16 (1993)) Class U antigens are usually 
expressed on ami e 1 h as B cells $5 

macrophages o< dendriti*. elLs (Ik class Si molecules 
present antigenic j ptides t >' , sili 1" Jvmphocvtes, 
cai»in«'l< i <* ( 1,iWS«, 

Schwartz R S. ct .if., ibid, G9Si9); Bertoist C,et ah, ibid, 
(199S);GlimcberLH,cf al., ibid,U992s; Ting J P-Y, et al, 56 
ibid, (1993)). Class It expression is normally rwt evui.ii! on 
pi d ceils, sin. 1 ; \ , - ) islet 

1 i I 1 b xpn f is 1 c 

02 th> roej tes. sy ssocrated with 

hyroid diseas . J lis, and 

I ( Boiiarzo C F, ct at, I meet 
M'l.Ul i k i G F, ct al„ N logi J Med. 
>H V«: (!9SS); Todd 1, ct a!., Attn NY Acad, Set 
475:241-249 (1986); German R M, et al. ibid (1986); 

B rm ster G R, t al, i Clin t. -est 80 594 60S (l* .; ,b 
Pitunim f \, et al , Clin I c ' 

■ S iv r > s 1 i , } t ( 

t «) 'l«iglP-Y,et 
al.,ibid(l < >3 ! hat aberrant class 

II expression c 1 , tg«i preseatmg m 
celts, interact with T-c*ifcs, sod initiate an immune response 
(Schwartz R 8, et at, ibid ( 1989); Wcetmau A R et at.. 



Endocr Rev - - - , 

clear whether this was a. secondary response to cytokines, 
suds as y-Ii N i ! boevtes mftltratkg tbe 

i, rsf I'amorept ' the tis 

itself. More impwrtantly, (here was little direct evidence that 
class II was critic in Use initiati > juirnunt tbvnud 
dis( ast ! Wcciman A R < i al , ibid ( 1 99 1)) I fowever, a tea nl 

t H 1 1 ' ,1 t j N ! 

ai., ftoc. Natl Acad. Sei. USA 93: 11074-1 1079 (1996)). 

One form of a mo immune thyroid disease- (AID) is 
Grave*' disease, wherein autoantibodies develop to (he 

FSHR and induce yf « < \iati i nicking the action 
of 'ISM. Wbetcas numerous attempts to develop a Graves* 

t i Ji , i ,i i i n, nimals with the t « iiukf 
domain of the 1KHR have largely failed (see, for example, 
Seetharamaiah, G. S. et al., Autoiatmuaity 14: 315-320 

(1993) ; Cosiagliola el al„ J, Mot Endocrinol .13: 11-21 

(1994) ; CostaghcSa t- al., Biochem. Biophys. Res. Gam- 
mun. 199: 1027-1034 (1994); Cosfas>hof3 et al.. Endocri- 
aologj 135 2150-2159 19 I) Mat .< A., et al, Cell. 
Immunol 158 V29 3'i (199 ) 0,-4, \M,od,tut >wi- 
rattta'fy 18: 103-108 (1994)), immnnmrig mice with fibro- 
blasts ttanslecfed with the human i'SI-iR and 3 MHC class 
11 molecule, b« 1 ^ <\f D with the 
major Immoral and hislological feaftwes of Graves* 
(Shimojo N. ct al„ ibid, 11074-11079 (1996)): stimulating 
TSHR aotifxKii.-s fSHHAl 1 t , biodmg mh&it 
ingimm«notjlobijlias(lBll , , , , 0 

lafMig ISHRAbs, incressed v s, th> 

enlargement, and thymcyte bypcrcellularity. fhase results 
suggest thai aberrant ofA 

oh fliyrotytc.j can re «fi in the hid ct f J dot 
TSHRAbs which stimulate the thyrokl iliey suggest that 

tccjtiisit famip.cn-prcsecti yon a id celt . 

9 t f \ 9 , - ear 1 
cells normally present in an an i an tl rel> allowing norma! 
immiine toferaece to be broken malogy, this is rcl< mt 
10 the development of r 1 diabetes, and 

mmcrous titer *ut immune d iscs issoeiafed with 
autoimmnnity and aberrant MHC class II expression. Under- 
slajidmg the basi oral mt class H spression in thyro- 
cyses is, therefore, a potentially important aspect of under- 
standing (be patho; at >, ii> J nt immune thyroid 
disease, but many other aiitoitnmune diseases, Developiiig 
agents which suppress MHC class 11 aberrant expression is 
important, therefor s»pr- " ■ 1 '■■ ttoimmttoe state 

Hie-sc agents ma> < 1 < > 1 1 mppress MIK class I 

The ability of ^-interferon (y-IFN) to induce class 11 
antigen exptes&ion in FR'fL-5 ihyroid ceils and mimic 
changes in hunia iiy > n in All Is well described 
(lenid I, et ai , ib i ( Is'M'f). t'la M, > 1 ueVi f mology 
121:2087-2092 (1987); Misabi 1, el 3l, Endocrinology 
12* 2S4'-i-2sss ( i ) , \ M t M< 1 ' d! Ludo- 
wrinol 58:32-9 C i< , ) i,t CDf . 1 expression in rat 
Sidf 5 myxoid cells J bet u te FRTf S thyroid 

s 1 n n ot j t 11 ' v 
for -, IFN-induced ibe« oi aprcs ion (Montani 3', et al , 
ibid (199S3, b)l .'■ - s reasonable mode! to 

define elements s ortaot m AfD 

and ofhet imn 1 I \ DR S'-flaakitjg 

region construct from -1.76 to +45 bp coupled to the 
thioi imp! t mod i mt rase (CAT) eporter gene it 

vas shown tiiat t 1 there is n basal class 

1! gem expression in ihyrocytt >, but, like some immune 
cells, y-lFN cart induce expression (Montasn V, et al, ibid, 
(1998a, »)). The ability of y-tFN 1.0 induce aberrant. HLA- 
1 j f is exj 1 1-RTI..-S tbyi 1 1« requires, like 
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antigen presenting cells of the immune system which not- 
ify express MH II, to. < 1S,X,.X 
and V Ixms on its 5 -ti , s -137 to -65 bp 
(Benoisi C, et d ,< < ( t 0 Gi n » i U. et al , ibid 
(1992); Tiag J P-Y, et a!., ibid <!'«>>: Reith W, et iL, 
! > ' 18-253 M I, ibid 
(1998a b)). Us 1 Lac HLA-I3R 
s > mki g gi< jr. tis 176 » -1 >7 to +45 bp as radiola- 
heied probes, the formation of a major protein/DNAcosn- 
, - ' t faster t ting t tpkx with 
from FRTL-S cells untreated with y-IFN was r 
(Montani V, et al, ibid (1998a, b». v-lFN-todated aberrant 
expression is associated with increased formation of a 
speeifit jiulrii i " sSs'tungCBP, a 
eoacwVatot of cAMP respoi e elemcu bittdin pioi n 1S 
(Moataai V„ et al, ibid (199Sa, b». 

t facto known to ref k % Si < snrcssiot 
. ■ k is are tb* hiss il fit a vator {< III i)a 
box binding protein (Tiag J P-Y, tt ;.!., it iff 93). Reitb v, 
tsi ui , ibid (1905)). CHTA is a no» DNA-bindmg protein 
> > s t ib ! s nol far switch toon) 
constitutive and inducible MHO class II gene expression in 
iramun cells CHI u pi tsi t 1 by y-IFN and is 

believed to be involved m its scuvitv (Steimie V, et al.. 
Science 265:106- 109 (1994); Reitfc W, ei al , ibkl (iff 95); ->= 
Chang OH, et al., J. Exp. Med. 180:1367-1374 (1996); 
Mitch B. et al, A«u. Rev Immunol. 14:301-331 (1996)). 
Ok human V box pr riein, YB i, was 
at 1 .ind to the Y box, an inverted t WVi'bo> tin 
MHC class D gene (Dkiier I > K, et al.. Pfoc. Natl. Acad. Sci. 30 
USA* 7322 7326(iOg8)) m Ih tsbeen :b .wntosupj « ss 
HI Dt'f >ej;e expression in human fihvblasto elis 
(Bug i P-Y et al , J Exp Med 1 ' 1:1 D .11 1994); 
MaeDonakf O H, et al, I BnslCisem. 270:3527-3533 
(.1995)). CHTA can induce tte ibtmatioo of the complex as 
1- i b; lE-'N and assw is ted with ben .u class II g. ta 
expression mIR 11 -5t i N . . 

overexpression of the Y box protein in PRTl.o ceils sup- 
presses the format m ■ i '-, >ntp!ex (Montani V, et al , 
u 1 I . " > t If r v< 1 pttsm hi v. that ih 

ex is invoha i ah ^ . H o s 
atcd with ATD 3nd is related to aberrant class II expression 
in otter autoitmnui is isc Moreover the data support 
the conclusion that the negative tegniation of class H, as wed 
as ite class ! gent in o s n ti .crjptxw factors, 45 

Use Y box ptoleio tent wil beh thesis (KohsLD, 

I ! ^ O - t S I t J 1 , 

negative control of class If, as well as class 1 genes, by 
rtm 1 si in t ins self tolerance dtrr 

Methimaa>Ic (MM!) is an agent effective in treating 
Graves diseast nd pteve< ins >, m trial thyroiditis in 
rats or miix (Cooj 1 i Med. 311 1353-1362 

(1984). DaviesTP, ei al , 3. Clin. 1: ; ., -f ?V397-«M ( .19SJ43; if. 
tUmbardf W,ua! !■> 1 m 

Tite action of roetbtm3Zole 00 MHC class H gene expression 
! tiiyrocytes has is 1 u n sial Fhas, tteie 

ht\ be«ndifferin 1 ; tsont bsht itrthyroid drugs 
to si|)press MHC class If antigen expiession m pattetsfs with t;r: 
Graves' disease (Care! J C, et al, in The Thyroid and 
Antoirnnsm y, Drexl v r < i-) txcetpla 

MvdKa, Vo<teWi r it \guayo 3, et ai, 

1 ! f. Mel h i'M"-> Mi 

et r,L, Clin. Endocrinol. (Oxf) 31;125--135 (1989)) and ss 
* express ^oldttec 
) immunologic parameters i» refractory 



Graves' patients treated wife MMf tefore si . en ('P hk< 
R,ttal,J Chn Endocrinol Me lab 80:247( !74 I iS) 
Nevertheless, formation of -y.rpfj or C'lTA-induced 
complex, as well as increased HLA-.DR gene expression, 
was suppressed bt m< biatazok in FR'II -5 thyroid cells 
(Moaum V,(-tsi,,bn.fi , m of time and 

concentration. TTtus. MMJ suppression of this complex in 
FRTL-5 ceils can be considered a maiter of its ability to 
suppress aberrant MHC class ii expression and antoimrnune 
disease lb* cli d leva ben tit class 11 and 

abaotmal class 1 express. . tunc disease has 

recently been demonstrated by the observation thai iex&fc 
suppresses both class II an lass 1 spi >sion which 
elevated in Graves' thyroids CSchuppert {•', et ai., S, Clin. 
Eadocrinoi Mtt.b 81 ' • Vi28 (1996)) iextidi «s 4 
3 gent which like MM1 can be used to treat Graves' patients 
and has bet n used v prtpa imM.^ patients 

tot thyroidectomies (Nagasaki S, et si, AntonsgtiJa on 
effects, of i«xifcfc. In: .Brave: roan Lt ., titiger R h (Eds) 
V 1 r Hie Tbyrou'l 1 ri 

caiiexi Ls^iei I 1 1 , 1 'It 217(1996)) 
FIG. S depicts m ra I .C <|ue iMi.e S llaalttj}, 
rtgwo of the HI.A-DR gene fmm -176 bp. The S, X„ X,C, 
atul Y boxes or elements, which are conserved in ail class tf 
MHC promu trs „' t eri?.» t ! 4 OR 1JQ, <«1 

■ l t 1 1 t ^ 1 > Uiman ml)R 

numbered 13>e aore rest i S box sitt ix>ted in some 
reports (Ting, J P-Y, et si . ibid t 1993); 13< » nstCclal-.tbid 
(1990)) is taded by a dasbt 1 . ; e exti rssn . S 
box used herein or it) other reports (Rcimoid A M, et tL, }. 
Immunol 151:4173-4182 (1993)). 

1 1 > 6 1 { u the Geo) bore! . 1 \ 1 < 11 
of the abibiy of a - M P.. radiolabeled i>R a-5 : -flankii!g region 
probe to form proteuvBNA awnpleses with extracts from 
rSH and treated 

or not with y-lFN. The probe was excised by restriction 
ec«.yme tresiment of a -137 to +45 bp DR -CAT chimera 
(Rcimoid AM, et al, tbtd (1993); Moutani V., ct a!., ibid 
(1998a, b)) and is diagraajraalicaJly rejiresented at the 
bottom of the Figssre Extracts were frorr) PRTL-5 rat thyroid 
cells grown to near eoafiaeney to TSH or maintained 6 days 
n 5H raeiliHin duplies 0 > 1 were treated with 
100 U/ml y-IIW for the last 48 b before the experiment was 
terminated Ceil 1 u J( t- m i<k fr- <m each set of ceils were 
Incubated with the '--P-radiolatekd probe containing -.137 
bp ot the DR i.o ti egi mi B >A performed as 
described ab t ni, the autoradiogram was 

exposed overni^ti at -70° C. 

FIG 7 depicts tb < 6 >l MMI on the al ibtj of y-IPK 
ii iiK-tcast the it it letn/Db impkxes with 

ibc ;, P-radiolabeied OR tx5'-fiattking region probe. The 
radiolabeled probe is the same as that used and diagram- 

tie-ally pr in FIG. 6, it 1 ta bp t. i 

of me S'-liankit 1 >Ra-CAI cinmeti Extracts 

were from FR'fi a t id cells gi » to tie ai' con fin- 
eney in TSH, ma ' s in Nil medium, then treated 

with 100 U.%1 y-IFN, 5 roM MMI, or both for the last lb h 
before the wMXaomen' was i 1 extracts were 

incubated arid EMSA performed as in HO. 6 and as 
described above. The arrows denote the upper and lower 
complexes seen it) FIG. 6, In ibis experiment, the autotad- 
lograms were exposed 72 h at -70" C. Lane 5 contains 
extract trou- co rested with 

tFN or Mm are noted at the top of the panels. The saute 
od s were < 1 t rtt tRll S rj 

thjiotd cells grown to near tsnnftuefh. \ in TSH and treated 
with 100 U/ml y-IFN ftirthe last 48 h before tf 
was teraaiaated. 
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Using the same protocol as fa; MM (FIG, 7), tot 
different exposure limes of autoradiogrsats, various active 
compounds (MM. ierh ttiv< or tat it tic cyclic tones) 
were shown to decrease class II complexes lifted to 
i < r u i timti 

ci3ss H on the t i : sn FfG, 8. Compounds 2, 

7, 8 ate significam y more eB suppi ssors them MM1 
(lanes 4 in HG H\ md 2 ami GfiPlG 8Bvs lanes 2 in .FIG. 
«Aaad3m«G.«8 pt«i - - , i, or of the mean 
decreases in the IP* induced < tple> each of ths com ) 

t t > 1 1 ' 

fu sum, the cSH'c! oi diff r< at di m ativf .on aberrant class 

I 1 i t ! * I -V t> 1UV 

complex forma m differs from ( i Got mpounci and 
can f>e quattiiiafed. Compound 10 is most effective as is the » 
i Class I shift < > 1 



and p{-U7> CAi pre! !y p( >3) VI Hie mirnhei 
denotes the mosi - re id ie i i ih« 5 lanl ag region oi the 
PD.1 promoter. 

Construction oi the HI , i slruets has 

also been described as hav< wen their ebn c« rsti j, 
(Reknold A M, et *l, ibid (.1993)). Additional CAT con- 
siructswcreconstn ■ vPCR -thcHLA-i Ro CAi 
chimera containing -176 to +45 of 5'-8aaking region as 
template and various primers (Mont am V. si af., ibid (19983, 
b». For exam.pl «, J «d onmautm* 8 to +45 bp of tht 
S'-fianfcing region of BLA-DRa was constroeted with the 
fo! Sowing primers: a 9 primer with a 5' Spb 5 r a lion site 
5-ACATGCATG il V( '■ 'Si fAiTA< VCCCCAC3" 
and 



TABLE 4 

EtH;Cr«F « COMi'OtiNTOi ON fSEl. S! UTO WITH 1T» OASS 
"1 IS - % • \t f, - > *] > i 

wtfKH mf. mso wxi-m mm the notkd Acnvt-: 

COMPOUNDS. 

ajBMBmi.>L - 1 \JU MAiWV 



7,-iwressjJW-S- 
twihYib^uiitdH^jle 

n«!;y!»KS»KKw?.oto 



± IS !>;. — 
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* S'-CTACTCTAGTI < \G ! yGTAGAGG TCG -3 
with an Xba 1 restriction site (Monism V., et ai., ibid 
(199Sii,b)) Pitt PGR prodi i .ere pi lied b; phenol 
chloroform exit )%« v ifl>a I and Sph 1, 

purified Iron < > 1 t t S rt (t tiomed 

!- c rcderick, Md.) * isp!» yjated will intestinal 3.8 
line phosphatase (New England Biolabs, Beverly, Mass.), 
ami religaled (DN t Si sin n kit i c s Biochemical Inc.. 
Berkeley Calif.) at he pCA'i si Vector (Ptoroega, 
Madison, Wis.) at the Sph I and Xba I sites as described 
5 (Rciniold AM. el at., ibid (1993): Moulin V„ et ai., ibid 
(!99&i,h)). 

lite ihyroglobuna (TG>CA'f construct, pTG-688-CA't; 
*a<> d<.rtvui K >■ tin I'G pt tor insert from a 
pn-viouslv dest ribed pT'G-< Wchiow I >bii««ra M. et ah, 
i! Mol. Endocrinol <W> Km ■ 5 P . lit .% DR< 
CAT ciinseta train which the cia I naoter insert was 

< fh etorcont i > G e t 

insert wa& the control. 
Cell GuUttre 

IRIS S u s i i it i 

Baliimon, Md e s tme subclone 

(Fl)tisedin! v mi triter Giev 

were grown in the following medium: Coon's modified F-12 
t . ntt'dimn containing 5% heat-treated, tnycoplasma-fce* calf 
serum, 1 mM noil ti uoin acids, a d a mixture of six 
hormones (6H) containing b 50 'M),ttisu!in 

t o i ix i ai < , . i lajml) 

Asscwncot of the eikci > MM! ,r Jj.cn >r tanlc- t,h^il stid> ysin. folate ( s nl) r a»1 soma- 
i L i 1 ji i it i i statin (10 ng/rol). Ceils were diploid and between ibcit 

1 and Class H using it omch Iran ect CAT ' ata I G ety 2or3cia>« 

assays and 1 »ed evert 7 clt days 1 softie 

Plasrrtid CotHtmction experiments, u) s a c 1 >nfinencs' in <SH 

Kbe fail length FOi promoter, PD1 CAT rwnstmct pH m<i<Mut u i « I tot 5^8 days, belbte txperinieats 
t 1 -A M 
been pre viousB ' ib icfc, R. el si. Immunogentf- 

h \ ^ti IS 2< (i' > • ^ 4 Setion mufants of the 

S'tdi-ierigih PD1 p.: «note in -.rted into tbt mufiicloningsite 
of pSVj'CAi; have also be*n previously describe ti (Singer I) 
S,< bid ( 'A v i i >i Natl. Acad. Sci. USA s 
89:1944-1948 (19Wa); Saji, et ai., J. Clin. Etsdocritml. 
Me tab 75:871-^78 ( 2b)). Briefly, a ested series of 5 
deletions of die np ream reguf i of tbi BUI gene 

were generated i I J - digest) i Ifae series $' IcrtnM 
ranged front -101 J Ge e pair;- 1 > <* base pairs, but «U had e 

con i lat + , i < ts. The deU en 

was also cloned in th< pS\ ^ M t p rter constmct to 
> ! \ nan J D, et at. ibid (1991); 

i r i y , i, - i » ) . .. . . 

Foi- scn-eniiig tf i f vi<1 vat (appro.Gma! 1 v I u n f r 

ti ii i 1 hones iss 1 } ter acti three 6H raedsnm v.ont iing 5 calf sen. \t thai time, cells 
clot hi' Hi) CAT, p(~20:V> CAi e placed mi SH medittt cat I 1,5! 



EXAMPLE 3 



initiated, in SH medium with n 
TfiANSf 'ECriON AND CAT ASSAYS 

e the promoter activity of MHC class ! pro- 
s repotted by CAP activity, two proce- 
dates were ascd. In one, rat FRTL-5 myxoid ceils wete 
5 trmssfected In the eU a meiht ' ifeviihi >j pr<.\i 

ousK iVp M , ct d ibid {19 i, < j mi, t , it ti., ibid 
(1995); Saji, M ,tul, ib d (1.9 >7)) 1 >ticf, 1 RH -5 cells 
■Ai.lv grown f t i * • ; jijes 1 1 1 > ■ iresh 6H medium 
j i xts'cd, washed 

3 aadsuspeKik, 1 i - i electtoporstton 

buftcr^ i tM s M sodium n -) hate ai ; II ' 4 
and 1 mU MgCi t t .... . t be fulbleflgth CAT 
atnstruc!. were i 5 y iVtili Ceils were then 

pulsed (330 volts, capacitance 25 ,«fafad), piated 
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> 1 s If senirri pit < M '"M ' U ret 

i (eeutratfoo o) ctivt eompt if I (MMI derivali < t 
tauti ii i > >H iiurn pi > calf sctui 

>t t i s , plusSmlv vSM i 

compound at J j aio'is After 48 hoars they 

were harvested Cell viability was approximately 80%. 
Mc^iwn was taken for hGH radii ■• - ■ t niter 

Iran&fection efficiency (Nichols institute, San Juan 

ipis! i<), Ca < ^ > i cell r arvcsted fot U say? 
which used 20 S< «i ai l> it n ah ! volume of 130 /d 
Incubation was at 37° C for 2 or 4 bows: aeetylaied 
drforampbenicol * r by thin layer ehromatograpy 
(Tl.C) and positive spots on 11C plates were cut out and 

uii 1 in a seiauU •: > r. CA"f at.tivit i 

normalized to GH activity md'o cell protein before (fata 
were compared 

AiteroatiVef < it i'ml 1 1 the stiu class 

I-CAT chimeras sac! i DEAE-sicxtran procedure (Lopata M 

> Ct N \ 1 I <> - J I 

< , et ai , ibid (5.995)) Cells were grown to near (HC ) 
wwfiueacy in 6'H i t n medium for 1 day, 

wjohrd twice with l>u ' ph< >pb<i5c buffered 

saline (DPBSV, pll 7 4, and tncubaieo I ho n wi h 5 i ■ 
sentt ft, , 'i (be plasmtd DNA pirn 

>50,«a 01 \1 . * P Tut > Ceils were 

then excised to H , tbyl Ifoxtd. B DFBS for 5 min., 
washed twice in DPBS, cultured in 511 medium for 24 hours, 
dee maintained therein smother 48 hours wish or without 
MMI, MMI derivatives or tautomeric cyclic thiones. 



and TAP .u.) \t i • -r Ceil viability 

was approxim i I i all samples Results were 

ejsprsssed rviativ * 
y-R-N or MMI a > ( V ^t, t vert corrected both for 
5 kctferase activity and cell protein. '11it.ee corrections ia all 
cases resukd ictivifj Che same 

results were obtained usiug the alternative transf action pro- 
tocol tavoK it:. a 11 maintain 1 in t» diura with tw I'SH 
Represent o . MM! on basal 

ti, class!, pr era l r i , bttve action wit ts.i 
presented below. In FIG. 9, FRTL-5 cells t taioed i !» 
atediutu pins S' eal sera 'i w ft if usfeefed with a CAF 
chimera ontaina 00 bj ' ' tking regiot of th 
swine class I pr< totcr by elc< f lioi *s described After 
)« 12 b the median was t aged i fresh 5H medium in !b< 
presenccora e eofl Kr ,0 MTSH,SmM MMI.orbolh. 
Cells were assayed 36 hours later. The value from the 
transfoctaat with no 'i'SH or MMI in the medium was the 
control and was set at 100%, Values are the mean of 3 
7.0 experiments: si ifi tit » ^ t ' t arcs at P<0.05 f) 
Of P<0.01 are noted, it is evident that MMI, caa 
decrease class ! • ;. t ! that its action is 

measurable- in cells with or without TSH. 
In a second experiment (HO. 10, Panel A), we tested the 
3* effect of MM! and TSH m tite promote! activity of CAT 
raatants of the swine class 1 pro- 
ill 1-R'fL-S cells. PKTL-5 cells grown in 6H medium 
(4TSS) were bansrfected by ekcbtoporatkin with the 



, t ItH f t ! f 1 t t t^ 



t ii ' bove or with 5 pRSVLt De Wet J R, et a! 
Met!. Cell. Biol. 7:725-737 <1<J87)). 

To measure the ptwmotet i tivitj < ; MUC class II pro- 
motet const-mots, Iransicnl traosfections in FRR--5 cells 
were perfomttd, usi f th lowing proccdut > 

(Monlaai V . ai • id ! ■ • . b)) tn one, fRTL-5 cells 
were cultivated in 6H medium to approximately 80?* 

y, hai\ t t i (i.S> 

celfv'ail) in 0.6S rrt It frojxiratioo batter (272 tnM sucrose, 
7 i.trM swiiutu ph ispf itt b if ' pH 7 4, and 1 tnM MgCy. * 
Plasatid DNAwas added, 20 «g< f 

with 1 i<£ pUS\ aciferas - 1 tcb is used to measure the 
t hi ii uc t of u i .i in. Co! pafaed (330 V; capat 

tancc 25 M'atad), plated (6x10* cells-MO em dish), and 
cultured in 6H at i >tu$ f calfst m supplemented ot .: 
not wait y-!PN tn -i 11 re harvested for 

CAT and s. The second j lure 1 

follows. FRT1 ^ cells weiei ;n to h« con&ieticy in 6H 
medium, then mail ied6d - u 514 medium plas 5% calf 
serum. Cells were returned to 6H medium for 12 hours, s 
transfectcd as described above, and maintained iu 611 

it i ve f.toi S K ' 1 1 i t 

was then change , i with 5 calf serum 

suppteateuuxi o 11 s i rv was approxi- 

matr !v ir peri t 1 i was mr »s«red « 

t ribttd ah it t ics were non Uzct lucift ^ 
activity tteasutt isiitg the 1 t V itsim Wis.) assay 

system. 

To test tbc effect of MMI, MMI derivatives or tautomeric 
cyclic thioBC « if i , ts-. t~ ..xprostoEi in < 

1 RTT -5 t'ur , d 'ft was used 

Praasient iransfe ion .vim fb -.537 bp or -.176 bp DRa- 
CAf'ehirijetaswt , ,m fescribt Jud treated with 
i«ih biI 1! \ i 1 ig 1.2 hour, att r 

trartsfectioa In duj f ts ot ) M MMI or fee t 

noted concentrations of MMI derivatives or tautomeric 
cyclic thiones were added sknaltaneoasly with the y-lFK 



tfae medium was ci mged to fresh 6H m ti m (+'fXsl'l) ! <->ii 
m it-d i s 5 tnM MMI (+TSH Mf ' ft 
medium with t» TSH or MM; CAT activity was raeasora! 
3(> hours later. Conversion rates were normalized to 
lucifctase levels and protein, the activity of the -1100 bp 
construct in cells maintained in 6 H axes-" i dsl •'. i< k b « > 
was assigned a control valae of 10096. Values are the mem 
*SK of tbree dili'ercat experimeots, each performed ia 
dtfplicate. Dilferences in me basal level ofexpressioo for the 
activity of dif! ent regulatory 
elements, some of which arc rioted ia Panel B. Regulatory 
elements noted include the following: (a) the upstream 
attng constitutive 



citsss 1 



v-...:- If 



ffittcr 



>. (b) si 



tesptar 



men!.; (c) Enhancer A; (d) tht iter) m response- element; 
fc) the 3S bp conshtHtive silencer containing the CRK-like 
sequence within it . r emcnt (Giuliani 

C, ft a!., ibid (; cos). Saji M ., et a!., ibid ( 1997)). Also rioted 
are (f) the CCAAf and t fATAbox iai| rtauf in initiation 
of itanscriptioti 1 v s . uggest that any of the con- 
structs could be used to screen MMI derivatives bra that 
p(-203>CAf might, be best because its CAT activity is mtae 
easily measwed and because the MMI inhibitory eOect is 
best. 

.fix action of MMi - t 'surtti in cells 

treated with ^-interferon. (y-SPN). As noted elsewhere, the 
ability oty-P \ 1 class II antigen 

expression in PRTX.-5 thyroid cells and mimic chaages in 
human thyrocytes sect) ia AID is well described (Todd l,et 
ai, jbid (1985); Flatter M, et ah, ibid (1987); Misaki T, et 
at., ibid (1VS8); Zakarija M, ci ah. ibid (1988)). Studies of 
the elfcet of MMI or MMi derivatives on y-l FN -.increased 
class I or y-IFN induced aberrant class R expression are, 
t ea >1 n >d< it i! >',», i' it> ''•<■• •- itajx i 
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tant in AID and otf«r immune diseases Using p(-ilG(i) 
CAT, p(~2f)3)CAT, and p(~i27)CAT class I chimeras as 
examples, tilt- ability of y-lFN to increase class ! promoter 
expression is readily measured and (he ability of MMI to 
decrease Shis actios is also readily measured {Table 5). 

In this experiment. FRTI..-S ceils were grown to neat 
eonfiucney in 6H medium (plus TSH) and then were main- 
tained iti 5H medium (no TSH} for ? days before being 
treated wiih y-IFN or v O N pins MMI for 40 tours. Control 1 
ceils were those mail if it >H it t for the same 40 
bouts. CAT activity wns measured as described above. The 
y-JFN treatment increased CAT activity significantly 
{IMMB or 0.01) in cells hansfected with all She CAT % 
plasraids except the pSVO control, importantly, the MMI 

1 d > l l' t V ! I 

increase CAT activity (P<0 01) in oeSs transacted with atf 
the t At pi - ii t >A 1 control 

2 

TABLES 

f "•*•'.'! ■ • * m S s ) : > : ox ov rut: 

! x \ t \ II < , 

k: c.«'coNSim;c-is. of the 



t'f-TF.CT Of OIPPPBBNT OXtCSmtmONS O 
OMif M - 'N '(•• . • Of «OI ! TOOMCH1 . 
, l ' t i " 1 ; : O. '. | ! : 

CHIMERA, !V7.--:<-.\:. 

iNf»»m< - '■.j.Ai.p «kat class n 
*caivtry 



SO * It 96 s 14 



it tf. 5t*ts m^n 



\l t in M •. 1 H 

SdA vstnt.4 ft.i.>ft>»o> sign <ie v t 1 1 



!> Wi OI ti.'MJL. 



1 lb 6, presei ts "f the ei i MMf i t it 

MMI derivatives «r fiiutomtric yciic thiom basa class 
1 activity; 'Cable ? presents results of the effect of MMI, 
multiple MMI derivatives or tautomeric cyclic thrones on 
IFN-increased class 1 promoter activity. The action of com- 
pound 10 is clearly bea in both eases, followed by com- 



N!> N'U NO 4<tx 



pout 



s 11/ 



and 8. 



'lite Hl.A-Oftoi.-17o bp ot -13? bp minimal promoter 1 
class II chimeras i \Xwetei Itt evaluate the 

expression of the HLA-class It gerte in FRTL-5 thytocytes. 
HLA-DR« is not expressed in transiently transfceted 
FRTL-5 thyrocytcs, by comparison to the vector control, 
unless, the ceils are nested with m recombinant y-lFN (TiG. '' 
11, first sod second set of open and closed bars in each 
Panel). The action of rat -IFN is not duplicated by human 
Y-IFN' and is associated with an increase in endogenous class 

0 exprcssfc n m« >y flow cj k aag Sluorescent s 
all partner analysis (FIG. 12). Thus, the y-IFN action is 
specific and appears la reflect effects on the endogenous 

1 U antigen. Lvaluat of pfogressrvi k' . < >i in 
-176 bp DR«-CAT chimera to -137, -122, -111, -97, and 
-38 bp shoved !1 "v- mducttcwis « 
tost once the S box, -137 to -123 bp Is removed (FIG. 11 
Panel A). Also li nductfcm rerjttires 
not only the S box, but also the X„ X 2 , and V boxes for 

.... in f 1 I I > ! S 

resulted in the tosscT-KTJl Fancl 8, MUT S, MUT Xj, and 6 
MU F Y) or a sigtti - JIB, MUT X,) ia 

the y-ii'N response. 



5 mayit** 



In Ibis experim 'in ec) sss re peribrroed 

in FRT1 5 cells grr> ' • en r in medium wtlh 

TSH (611 medium) and treated with 100 fTral y-tF.N for 24 
h after trausfeet u ilcsitlts are exi '1 relative to the 
vector coottol in c absen v v 'F 1 ' first open bm in each 
panel), after CAT activities were corrected both for 
taetferase activity and cell protein. ITtese cortectiotts in all 
cases restated ii ivitj Resnllsare 

the mean sSD of 3 separa performed on 3 

different h, ^ tef^^^ >> , a v « jit s isk (*) denotes a 
statistically significant increase (P«0.01) in DRo promoter 
activity iadneed by y-il'N; twt> asterisks ( v *) denote a 
sf i - K t ,.i ' UN induced 

DRct promotci activity when the -176 bp DKo minimal 
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promoter contained mutations in the- S, X w andY boxes. 
ITit same results * e obtain j lit mauve protocol 

involving 1 Maim n i i f urn it! i f >n > Mi 
II p left) is il v ' t ! ] of the -i > 

ORa ( At ch r S \„Xj,and s 

Y boxes noted by black boxes and She locations of the 
S'-tenaini of the <J • a I on ibe top fight of tile 
Figure, the mutations made in S, X„ X?, and V boxes are 
presented. 



significant ) wte - i ! >R promoter activity 

ioduced by v-ir^ In J 3, Panel B, twi (♦*) 
denote a *ta>s ' 
DR« promoter activity with 24 or 48 hours of rnethimazolc 
exposure, la PIG 14 i **')d e a statistically 

significant decrease in y-IFN-indaced DRa promoter activ- 
ity caused by MM1. The same results were obtained using 
the alternate % ng et!K main- 

tained in medium with no TSH. 



c Hi' AcnvTi-y ;% ° i; awRQi.. v i: no imsrMi;»r 



-167 tilvVDBo-CAr 
Veuw-OU" Cannot 



t .»* >i<:- 1: 



1 i & is tl ■> ' ! i csenting cells « 

udls exhibiting aberrant • lass tf expression associated with 
feitnnae disease, y-lFN can increase HLA-ftka promoter 
expression in FRTL-5 cells and the action of interferon x 
requires the same highly conserved 5 ! -fi3nktng region 
elements, S, X,, X,. and Y, present in all class II gene* for 
this effect (Bottassw. G H et al., ibid (1983); Todd I, ct al., 
ibid (1985); Bottazxo G I < r S 

ibid (1986); Sutroester G U, ct al, ibid (1987); Schwartz R 15 
t> et ii 0*t(198«) Ik-twist t etal tl 1990); Gf I 
L ii, et *L, ibid (1S92); Ting J P-Y, et al, ibid (1903)). 

• lb j'-H : N to iflCJ t if I. v-.:--i: 

is dependent ou its concentration, whether the - 1 76 bp (data 40 
not shown) or -137 bp (PIG. 13) DRet-CAT chimera is ased 
in transient tr^ s I he maximal effect was In 

each case evident 3l 100 U/rol y-IFN (FIG. 13, Panel A), 
MM! prevents the ability of a maximally effective concern 
tralion of y-lFN to increase the activity of the -.537 bp 
DRa-CXreta'raera as a lone! - irot lb is ( vTad <* 
induced by 100 U/ml y-£FN was progressively decreased 24 
and 48 fa after MM! addition (FIG. 13, Pane) B). The 
ccwjccstration of MMi in FIG 13, Panel B is 5 raSJ; so 
however, ibe effect was evident at lower MMl concentra- 
tions and was depen It ; ! on •'< -■ met titration of MMl (1 1G 
1.4) In these experiro 1 nt tra ' tions vera per 
formed with the -137 bp DRct-CAT chimera. FRTI.-5 celis 
were grown to near conlluency in 6H medium and treated 55 
with 100 U/ml y-tFN tot the note i tin , start! • life after 
transfeetion. MMl was added to duplicate sets of celts, 
simultaneously with the y-lFN addition or 24 hours after 
addition >i the HI %l tiv \ < < tatted 48 h after m 
the addition of ylfT nd n > c> « axl relative to the 
vector control in the absence o! y-JFN after CAT activities 
wen. corrected b h I « lac feras ictMl aad cell protein. 
These corrections in all cases resulted in less to 5 % 
changes in activity. Results are. the mean ±SD of 3 separate & 
experiments perl o t a different ha hes ol cells, in 
PIG 13, Panel V h (*) denotes a statistically 



The action of both y~lFN and MMl i if) th» 

neither effected ijje control vector and each bad opposite 
effects on a T0-CAT chimera (Tsble S): y-IFN decreased 
TG-CAT activity and MMl reversed tiie y-4PN-indueed 
decrease in TC.-i V ict.i i ; Wso MMl alone increased 
fC. < \t ctivitvbuf ot Hi \ VI :i V ,. .ifvn'abieS! 



exixiia: 



titti 



ells ; 



» Him 



f. s this 
transfec 

conftueot-y in <SH medium, maintained 6 days in SH 
medium, and returned to 6H medium for 1.2 h before 
transfection as described Twelve hours later, the medium 
was changed to fresh 5M medium, supplemented or not with 
100 U/rol y-IPN and/or 5 inM MMl CAT activity was 
measured oht 1 tty was tpproximthh 

! i u I ^ « I v f f 1 t i 1 I 

control with no treatment, after activities were corrected 
both for iuciferase activity and cell profeio. These correc- 
tions in ail cas result 1 ' changes in activity 
Results arc the mean *SD of 3 separate experimeots. 

Consistent and coincident with its effect on y-IPN- 
i i i . - i - at CAT assays 

(FIGS. 13 md Ih MMl easi U ; eiio«s class « 
antigen ^aprtssj > i ( . {surface is deicrmmcd by flow 
cytometry (PIG 12) In (his t tperi n« nt, i ft l l -5 ceBs were 
grown to near or ueu in TSH, mail i 8 days in SH 
medium, then treated with 100 U/rol y-IFN, 5 mM MMl, or 
both lor the last 48 hows, a d bt ia PIGS, 13 and 14. 
Cells were mined will 8 i thiocyanate coajo 

n,ated class 15-specitic monoelonai antilwdv to RT"i B (clone 
OX-6, Sera Uh*. UK) for 60 utiit at 4° C, washed twice 
wiih rJttlbecoo s j I «sp J fl'ered s md subjected to 
laser flow cytometry. 

Table 9 summames results of exoeriments evaluating the 
effect of MMl, MMl tlerh < u i ic cyclic thrones 
otiy-llaM induced class II acti yi Miti 5 thyrocytcs iltt 
effectiveness ol I rrt -hat of class I 

derivatives: compound i.0>compound il>coinpomids 7 and 
8>cort!fiound 2>MMf. 

Measnrin KY activity of the chime CA > a 
of the Class I or t ■ ■ »-e, another way 

fo assay the elTt-. *-Tvt \ , 1 , , , , ir lai tomertc 
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yciie iiiksfies m Class I or Ctas II activity. These assays 
i i 'i i ' i MM 



6 2-nwj>wpia-S- 



? S tuetaVm. An - '. 



EXAMPLE 4 

ir tttm of l%f fj i f'< \ i f r Use in Evaluat- 
ing MM! Detiv < Ftiiones an J 
Activity of Such Materials in These Avsays 

lhe previous results describing the action of MMIderlva* 3$ 
lives or tauionicri eyt ■ m class I UNA levels, 

t , , 0 gl -01 ts I i s I feci ' 

using Mass { mit is i i < 1 ibai 

Is TTitis, 

the order of effectivenetss, tr , - -lt>7 or 40 

f - MM, yu-. J »1 ! it , - 

through-put screening of different derivatives. Pwm a speed 
and quantity ton point oi ssibility c xistcd ti t 

ereatio - We iransfeewnts of class I id class II pron 
constate!* in FRTL-5 thyroid ceils might be a useful " 
approach fhc foil. . exp -" 1 indi te this to be true. 

CONSTRUCTION OP MHC CLASS I and Class 1 
PROMO 1 1 R 1 5 t :! ' .v «. 4 < fjlMHRK ELASMIOS 

The swine PDl 5' -flanking quei LAI i ca 
(-000, -203, and -127), as well as two mutants with the 
Oil- site with -107 to -100 bp deleted (-203&CRB and 
-127 At Rl ) were used to create iucrferase reporter gjene 
constructs. The ioserLs were released by restriction enayfite 
digestion, purified from agarose gel using QIAEX 55 
(QlAGtN hats ' i id 1 in the Nhel- 
Hindlll site of the mi. -2 basic vector (PROMEGA, 
M* i so,,, Wis.) ON torn IAKARA 

fAKARA SHUZO }. JMH) c con 
peteut ceils (PRO? < v re 'ransfonaed so 

w nh the ligation 1 ■ ted in agar plates for 12 fa 

at 37° C flu . ( ^-ectied with 

mtoips ps using QfAptep spin plasmtd ki Q1AOEN 
Cbatewortfi, Calif.) n r i digestion !"hc 

plasratdswi^ t.\ - > vcnttrfugatien as 

Similarly, the RE A DRo, promoter constructs, p(-l76) 
CAT andp(-I37)CAT; inserted into the pCAT-Basic vector 



wt eleas< restriction enzyme d , purified Iron 
agarose gci e.t t t QIAEX t vGl sworih, Calif,), 

s»d used as teto-ii PCRc. iase s 

with a 5' flanking Mlui restrict tort site. The PCR products 

* purified by phenoi-cl Lot t 
with Mlul and . iti geis using 
Q1AEX (QiAGEN, Chstswortb aiif.) and lis i m tl 
Mlut-Nhel site of the PGE-2 baste vcctoi (PROMEGA, 
Madison, W:-, h ..... « fotrt 1AKARA 
biomedicals (TAI tRASHi <• to) JMlI9t»seterial com- 
petent cells. (PROM1 1> \ \l hs. Vt - . \etc t ansiormid 
with the It reaction pi ij ir plates 12 b 
at 37° e flit i packed and screened with 
mtnipreps using OlApre pin j kit pQfAulN. 
Cttatsworth, t'aiii.) arid restriction enzyme digestion. The 
plaaoaids were then purtfied by CsQ gradient centr if ag a two 

STABLE TRANSFECIAN're OF FRIE S : t i 1 .s 
The PD1-PGL-2 basic constructs and the Class H-PGL-2 
busk eonstntc > i ^ FRTL-5 cells 

using & Eipofectamine (G1BCO, 1 .ife Technologies, Inc.) 
method. Near confluetsS cells in 611 medium were cotrans- 
feeB U «h 20 «e ofpfctsraid DNAand 2 /(gofa ptJ>NA3aeo 
ot pPUR; select t CI..ONTECT1. Palo Alto. Calif.) 

Aftet -■ > . - «,IBCX), Uk 

iechnoiogtes, Etc.) or (0/A fpu n . (SIGMA) were 
ill lothi met « \i * i s i ttibiotit resist in' 
colonies were closed by iimiiiag dilution and screened to 
determine their taiert'efori sensitivity. At fcastScell JjllCSOf 
each construct were isolated, each of whose activity was 
increased by adding 100 Wrul y interferon to She medium of 
the cells 11k fo!i< »ta (Tahies Kf-i s) were obtained 

with one clone of each of the class 1 or class 0-lucifera.se 
chimera, but were representative of at feast three other 
denies of each, 
LUCTFERASE ASSAY 

Ewiferax t the Loca&rtse 

assay system (PROMEGA M ) . Wts.) Briefly, treated 
or untreated cells from a 100 mm culture dish were washed 
with EPS s, ftp. ' ad co 1 >< m tofogt tubes 'Ote 
pellet was dissolved in 100 ;/l Ix reporter lysis buffer and 
incubated at room temperature tot 15 minutes. Cells wete 
frown in dry ice plus eihanoi and thawed in water at room 
temperature Aftes v> rt. sing fot J" m . htbes were centri- 
fnged at l?,t N n» i the supernatant 

were mixed with J 00 t<\ of fucifetase assay reagent and 
immediately placed in a himmometev. LigLit was measured 
ftir a period of 10 sec after a 2 sec delay. 

EFFECT OF MMI DERIVATIVES ANT) TAUTOMERIC 
CYCLIC THOtNES ON STAPLE TR-\NSFEGfANTS 

Treatment of cells, maintained either in the presence of 
1"SH or its absence, with StXl U/ml interferon, increased 
class I and class fl promoter activity (Table 10). In this 
e xperiment PRCS 1 coufiaency in 

m medium; with TSH then treated with 100 V/m\ 
y-interfcroR, 5 rnM MMI or both together. Euciferase activ- 
ity was measured after 40 hoars as described. Several points 
ate notable. First, iMerfetoa increases both class i and class 
II promoter activity in the stable traasfectants. Second, MMI 
inhibits both t' * ■> - - 1 < cterferon 

iicfcasetl tss H ; t t it * fhird r >' ► nmsit 
transtection assays, the MMI does not significantly decrease 
basal t ass ( icttvitj 1 m-div the mtett r in lass 1 
activity requires the presence of the VM.; this is efjtisistent 
with rt^snt '^s/' i idiiced CI1TA 

• * a iiicdiai ' ti' i ercast it vWy> 1 as well as class IT 

d requires the CRI ( r its activity (Saji et al, ibid 
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; I'M) I Monism V, el ai, ibid (1998a, 599&b 

cl ah, 1 f J X 5 1 > 

ft icti j liferent MMI d valives 
cyclic tfeiones o ea-eJ class- I activity in 

p(-203)eiass 1 tueifcf&M eh) actas presented an Table 11. 5 
The same pattern as evident in transient baosfi «tion stttdies 
is seen: compound 10 a«mly>U>? or 8>2>MM. Ttow, 
this assay i* cwtstMcfft with the data in the other stodies 

> ,> , is i;\ \ i , * n 
frictions of promoters. It hat bw« several major advaa- 

if h r iii 

therefore cell preparation time is. reduced. No labor intensive 
(rausicrj! iransf notions art needed fhi ism w rap 1 and 

i tire a second << si radi 

active materials. Finally, because (his involves treatment of 
hv'mt vith > ( npound I lxteity and viabifil) 
are readily noted and quantified, providing a better predic- 
tive effect for in vivo use than measurement of an enzyme 20 
activity 

The activity of dilisrent MMI derivatives and tautomeric 
cyclic th tones on basal class I activity in p<-'>!t3)ef;iss I 
I ra i as is present n I * Of interes 
despite the fact that MM! at 1 or 5 r»M has no significant a 
effiset Ott *e basal activity, it appears thai more active 
derivatives ire e.fe:tn i > * ninj. j~sa> \g»m the 
activities are measured rapidly and within 7 days of splitting 
celts, including the 40 r tiestm n p » 

The activity oidiffereut MMf derivatives and tautomeric M 
, , i son iterti it ■ js«i class H ' itj < 
p(~13?)dass II lucifcrase chimera stably frarislected into 
FRTf.-S ceils isp i 1 13. Th< si me pattern as 

evident in traasii tod ~ i compound 

fOactivity>3i>7orS>2>M!\lt.rhus.rhisa,s!,a 

with the data in li:' ,<><-,:■'. > measiu ft, effects on ctass j-reatmests 
I UNA, class I ami II gjel shifts, and *~ 
of both class J and class H promotes 



OF ACTIVE 

\ ,i Acnvrnt ot 

UlOWf CELLS STAB1X Tit l ' Di.Ht'.St 

I.OCERlf.AXK OHMliRA, jx - Xr>}«IC AND UWAIYX! Wlif ■ 
tOij lAWLflN'reRiliittW. 

% amBmoa ot n \ ;s. t s asi d p : aw oass t 

PROMOTER ACTIVITY 




S-ojisbyliiKAist 
' i*. :iyl.o sOii 



at ishrWjB it 1 < e.05 tit biiuv). 



tratisfeutioa; 



BFi'iiCI Of • S AN!) MM! ON '■'£■!! LUeiRlitASti 
ACTIVm < l ft) ' >K WJ V!M )HMIt('.SMVMt 
T^Wi bits) t > CELLS 
UK [, O . * , \ 

<y-tfK 

tSteM +5 neM 
CON'fROl.. +y-tt'N MM! MM! 

CHLME8A (Ugi i ( t 



p<-2tSA<»Et cfM! I- 8.19!! 
p{-32?)dasst-LUC S,«0 



■ 5 .a taw. 
•a« owrwiSBi! (P • 5 0.fi.: i; 
1 . .e ii . . . . ■ j ' 
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TABLE 12 



9 -i t!tt!t y) < > 

iO i 1 5 

(1 ■•..■OS-, Mb ■ c, V. 



6>g»SkiJj< infi&t'.kttt (f i 
!!! tacii «>«• v.'ss in (if I Btedinm 
MM), MM! Oorivativ« or 
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THE GliM HIGH ' iH-PUT ASSAY TO! 
USE IN EVALUATING MM1 AND TAUTOMERIC 
CYCLIC THIONi:. S'f KIVaIIVs s AMD ACTIVITY OF 
Hi KiViMiVI s fMESl ASSAYS 

results describi )c actio ' J'U iva 
fives and tautom a in n TRS S.-5 thyroid cells 
stably inmsfected will) MHC class f aco - class If promoter 

i i •- ;c.di. f that t , t-s v fed sirni results a 
for ail nthc; assay . Thus fttc i del or effectiveness, i.e., 
compounds 10»ll>7 Of 8>2>MMI> prevailed. These data 
stiii i, moreover preferab s J r high 
through-put screening of different derivs ' 



dure if 



s folk™ 



! HUI S ceils stablv transfect vith MfK class 5 ot 

class il promoter o ti ! W}MiH class 
MASC or p(-i3?)MHC class fLLUC, respectively, ate 

grown in compici 61! n Siur plus c if serum and 400 

«g/roi G418 (GIB K Life Tec ' >ik ) or }0/*M of 

ri r> i (SIGMA t > >i d n e ither 6, 12,24 
or 99 svcli plates, according to 
required. 



2.\\hene*fba> 0 0 < >o!lu< S 
with 100 U/ml v~inierferon with or without MMl 
derivatives, [ante >> r cj ie thiom u rthet compounds 
at 5 mM or lower concentrations together with fresh 
roedruir Pr-fuc raogt icen ti< is is tested from 
5 aiM to 5 oM, m duplicate. 

3 After 36 < I cells m 6, 12, or 

24 wolf plates ar i 1 BS, scraped, collected 

in ran :■ tugs tubes, and centrifuged to pellet the ceils. 

1 4. The pellet is dissolved in 20, 50 or 160 pi Ix reporter 
lysis buffer respectively, by repetitive ujittopipeflfflg or 
vortexing, and incubated at room temperature for 15 min- 
utes. 

s 5. Cells are frozen is dr . tool and thawed in 
' water af room teraperattir< -\iierv ,ri xing for 50 sec, tubes 
are eentrifeged al I2j000xg for 5 miti. 

6. Cells in 96 well plates are directly solubilited by the 
addition of 100 pi Ix reporter lysis barter and repetitive 

2 pipetting, and incubated at room temperature for 15 tain. 

7. Five to 100 /if of the supernatant, depending on the 
plate used, are mixed with 100 tOO/d I ueiferase asiuy 
reagent and immediately placed in a tonometer. 

8. Light is measured for a period of 10 seconds after a 2 
' second time delay. 

Usually there is no significant difference in protein con- 
centration between wells; however, the iuciferast raw data 
may be rtomtaiwed by measuring protein conwftirations to 
the supernatant softiiioo. To increase assay sensitivity or to 
5 adjust time schedules 1 1 forks, the cell* may be 

■faifiedfo in ' IMG;. : • ' < in r t 

60% conflueaey, then retamed to 6H meditiai 12 tars 
before treatment is started. 

\ u « fe n ioci . ' ctess 1 aud cto If 
rnoteraamn nut fr i tantsandth inhibition i 

itttcrferttt! induced activity is most rcprcscnfsfh'c of the 
action of the compounds in patterns witjj fiiaotrrtmurtc 
disease, this procedure is opfitnal. However, for class t 

3 transfectants, tests without She presence of interferon can be 
made to asses > « < nativity ft> insure 
that the assays are soecific fat interferon actiort, tests may be 
performed svjth p(-203A( RI vffl iass i-LUC trajis- 
iiected ceils, which do not respond to interferon. 

s This assay is xm stent v ith data >n other studies mea 
swing effects « RNA t i expression, and 

transient transfecfion of promoters. Si h however several 
tnajor advanuges. flu- celts do not require changing to 5H 
conditions, thetefrne ceil prep time is reduced. No labor 

i intensive transient transfecti nt an needed Ihe assay js 
rapid and does ttot require a second prolonged incubation 
with radioactive materials. 

EXAMPLE 5 



H. 

The ability of the MMl derivatives and tautomeric cyclic 
tfnoties to d^ s aa d MHC 

i class II pron t ibl> ttanslccted 

Hill 5 ceils is } by t! 1« he derivatives to 

similarly decrease MHC class I and class ff RNA levels in 
ihe S3tiac cells. "n3tts. the promoter activity measurements 
reilcct phenonicca within the cell, despite the use of mate- 

; rials fuiri) otf t uman or swint promoters 

or probes and the d ,ay technologies measuring 

changes in exogenous vs endogenous gene expression. The 
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data ace a isistt 1 t I >i ! < s > * M < 
surface expression (FIG. 12) measuring ihc protein products 
regulating gene expression 
Cells and Tfcatateai 

The mth-S tat thyroid ce«s were the same fresh sub- * 
u u(. mi I H'i'^' in -» , 1 ;hi i otd transfectioo 
studies and had hp >pert d ted terein WjlhTMl 
i Jotibling time w i t r its absence, the-y di 
not proliferate. Alter f, days in 5H medium with so TSH. 
1x10 ,l> M fSH elevated cAMI * ie uptake, and 1! 

thymidine itiwupotaficn itifo DNA>10 fold, Cells were 
diploid, between the 5th a t25i .ssag and were grown 
t» Coon's modified P12 medium supple ent v L I 
serum 1 mrr >! i < > < id (GITJCO, Grand 

Island, N.Y.iand , f 1 s (6H) as described 1 

fSD <i*Ur' n M), insulin (10,<g/m!). hydrocortisone (0.4 
ng/mt), human transferrin (5 /rg/nsl), somatostatin (10ng/ml) 
and glyeyi-f his tvl-t.-h rtt (10 ng/ml) (Ambesi 

, <>, FS, U.S. P t 6tJS,341 (1986); fi > i 
I> et si U.S. Pat No. 4,609 1 )) Passage « ,s - 

every 7 lOdat t 2 or 5 days. 

Cells were rifled to medium with at) TSH (5H) for 4-6 
days before use. Experiments were initiated by adding 
1x10 >"M mi, (00 O/ral y-« wferon the noted concen- ^ 
irah'snrsofme MM! derivatives oi tautomeric cycih thmues, ? 
or combinations of these in fresh medium, fresh medium 
alone- served as a comroi UNA was isolated 40 hours later. 

RNA Isolate and Northern Analysis 

fora! celivdaf RN \ was olated. NarUseri yscs , 
i S tiiters serjwci tall) t i < i \ be f 
lowing CDNA probes (0,5-1.0x10" cptti/aiL) as described 
<!sov.akiO,et aS . Mo) ! ndoerin ,1 3 1681 1092(198')); Sap, 
M„ et at, Pwc Natl. Acad. ScL U.S.A., 89: 1944.-1948 
(1992); Saji, M, et a)., ,?. Clin. Endocrinol. Metak. 75: , 
87! 878(1992)) Vhi oftfe f fees «cr those previously " 
described She 1.0 kb Hr ill fragi t oi - vi MHc 

< . 1 ,1 , i ent f> % . is - s 

M.,e! bid harautiyr bulmcDNA in 1 

as a positive control (Saoststebafl P, et &}., J Bio! Chem 
262 KM8 1052(1 >87); Isozak 0, et a id ( S9) t 
i et w laid ■ < t! i ivc eonuof. Tf MIX class II 
DNA probe was a K'R ampliiicd 546 bp product, from 
between 74 and 61 1 ■ e< 1 ■ tence which ya$ 
derived from interfecon-treated rat FRTT..-S cell RNA using 
a seas* primer having (he nucleotide sequence, 
S'-AGCAAOCCAOTCACAGAAGG-y, aad an aniisensc 
primer with the sequence, 

S'-GAFPCGA rGGAA irGCC-3 two regions which 
are highly conserved in the class II nucleotide and protein , 
sequent* After irw. ilit boa using Hit UNA polymerase, 
the product was pnrifk ot \garose gels am! then random 
prime tadtofabefttl > 1 <\ <> > Kk-i»w cnxyme 

All experiments were repeated at least 3-tit»es -mlb 
different batches 1 !ua bio) rieal variability 

Vafues are the mean ±$0 of thtse experiments nniess 
otherwise noted. Significance between experiment a i values 
was determined using the student t-iest or by «tKHKiy 
analysis of variance. Vataes were significant if P was less 
than 0.05 when data from all experiments w 



lite MM1 Hi > i yd lionestaeed 

dtvteased both basa i\ 1 id mi erf > a induced class i 
and class (I RNA levels. The effect of the MM! derivatives 
and tautomeric, cycl tin , > K , • 1 RNA levels in e 
cells maintained without TSH is presented in Table 14. The 
effect, on Y-interferon-induced class 1 RNA levels in cells 



mainfained with TSH is presented in Table 15 and on 
terfer aduocd class !l RNA 1 e) i ' 

with TSH in Table 16. Irs all cases, RNA levels aw qaaoti- 
taied by lasej dt tome! I • liogr -m.s or by liAS 
phosphoimsging relative to (J-actin. Thcs class 1 or class 11 
ratio to g-actin le vels in amtol cells detertnmes the 100% 
eve! 'i " reflects v t i f i\U I i 

live at tantotnerie cyclic thrones to decrease ihfe tstia. 

In genera!, the effect of the derivatives was simitar in 
potency in all RNA assays: compound 10>11>7 or 
8>2>MM1. More i tp< 1 i.ie, 0 ; order matched !he effeds 
of the derivatives, with respect to potency, both on class 1 

1 11 i f 1 1 i t i stud 

testing effects on promoter activity. 

Studies with thyrogtobuKo RNA emphasize tlie specificity 
ot the deris itivx and rovi n unex ted result, MM! 
increases TO RNA levels nearly 2-fold (Tible 17) rather 
than decreasing RNA levels as is the case for class I and 
class 11 (Tables 14-16). Unexpectedly, this is no! the case for 
most MM) dtrivames and tautomeric ^ 
ao annjiatablc iatft *«. is t •» id . nt . p art) ;u3 triv in she case of 
the most effective i npouni 10 7 at I hUn decreasing 
cbss I and class 11 RN \ level ihi ^ i. ; .ists ibat tbtae- 
deriv stive s. thiones may be effective in the treatment of 
aatokarnane dissiases with less advei^se effects on thyroid 
innction than melbisnajtok 

TABLE 14 



(ft! otiN't INMSASAi.C 
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fi l i. >-;.-■. fi ONf i.NTR AttCfN'.S ■ U''[TVi 
COM?.)! N-DSOS I-A <A » IHiM 11 ! t 1 - 

MAINTAIN! i> fS -s SfH m VMl. 

iNi t-.KFii-tors. 



CoRtpwas 



K>*iM J 



3 /-ait' 5- , 
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MVUNTAfNt ."PSHANO . mi t 



None 19*7 Si> 

!*>n* 22*16 23 *U 

14*tt 46*15 

9*7 «*13 73*1JJ 

None 9tS 24 * 6 

« * M «8 .-. i2 S» 

19*12 59 » 5 N»fK.Aic) 



h 'Hi i 



w i) .rsa i.c:v];).,s in • •■: I - cais 
I-Sfi.«l-.D VVfrij 100 U-'Mi. v.JMiiRfhRON- 



Bold and italicized vahics r 
decrease or no increase (P<0.05 01 
Experiment was iti 6H medium. 

Treatment wiiii in) fco a s< , L > \. M! derivatives oi 
S tautomeric e; o . • Sor Mi hours. 

As pointed out in FIG, 12, ike ability of MM to decrease 
i ri 1 i i 5 f \ ii ii r,! i r i s <% ia 

with t i (jit m Vt>» - > i't n s mi o express!© 
tnetevreti by Sow cytometry'. The MMI derivatives and 
JO tntaroeru i ' nes si lecreasecJ ft "J 

MHC class I and class II antigen expression as Measured by 
flow cytoaielry. 

in this experiment 10" ceils wen; incubated with MHC 
class 11 or MHC class l-specitic antibodies as described 
IS (MontaiiL V, c! al.. ibid (1998b); Sail, M„ ct al , ibid 
(l?W.a); K.doc-x i-Si'.i!;;--. P. i . . ct si., fcridoeri uoiogy 
" 98)). A n «, ceils « 

hed with phosphate ! d i ii pH ad iacu 
ba ' ' k ii ii ii - ) i < ! % lit 

<>,j , 1 in!- ' d ! y , , ft , i H \ 
' Scan C> i i using CeflQiiest wiftv. 8c i 
Dfckinstm). 

The comxnfration needed to acbieve suppression of: (he 
interferon indue lass 1 1 lis ace expression was 
?s determined ( i * s of the com 

pounds (Table IS). Ui» ail other assays, the order of 
effectiveness was compound 10>!l>?or 8>2>MMI>3. 

TABLE IS 



22 i 17 S2 * 11 
32*5 59* 11 
75 * 15 87 * 4 



i • a MM! t 



RNA U-Vi ! . !N (■«]'!.- 5 S'BYKOtD CJil.US 

i ■ smrastQN 



t•ffi^!^!>1c^0MO»a!^y>-5(4>mu<.«ni^fe»te 



122 t 14 

12»*7 
7*« 



>»*«t» ifi dnptiarfe, :ocaa t SD 
f i 

as repfcsMti 3 tneasorabic ii«: !t .a»i; ^ do i 



Va , . , Kpt tup s uSi) 

Sold values represent a significant increase (P<Oi)5 oi 
better). 



9 EXAMPLE 6 

Abdiiy of MMI, MM? derivatives {2-metcaplounida*olis) 
or tautotocsric cyclic thioaes (Cbmpoiind 10) to preveot 
proteinuria in (NZBxNZW)?, Mic« or Diabetes in NOD 

s Hjc objectivt > tbcfte experif t ts was to determine the 
effect of MMI and the- taut > cydi t tones (coiapound 
j >i dev 'or i os i» NZ « h 
NOD mice by comparison to a methinwois derivative, 
2-mercapto(nfida^ok. Compound 10 was the mast effective 
it vino assays to 

s I and class H gene expression; hi contrast, 
less effective than MMI and had 
/ to suppress class i and class H gene 
expression, lliese were assays to validate the ideotificatifsi 
5 procedures with an in vivo correlate. 

Female -(NZB x WIW)V S mice spontaneously develop m 
autoiairanne disease reserBbKag hiiiaan systemic lupus 
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ervtm >tosus (SI..E) with age (Maxes, t 1 Clinical to u 
noiogy Shift.-' 1 (1998)) Sit 1 f> female NOD aiice 
develop i disc rcscmblij yj I < abetes wish age 
(Makinoetafol v r \nim. 2< - b <I.1>80), Widwr, I S,et 
af„ Diabetes 35:855-860 (1986)). la the former case, pro- : 
teimiria is a measure of the offset of disease; in the tetter 
case, ghuxtsum is a measure of the onsei of disease. 
Met kids 

Ffcnate <N5E8 x NZW)i'. Rjjce were obtained from Jaek- 
mn Labs. Animals were followed with AMOS 2855 Uristix 1 
(Mik's) i» semiqi « fi< measure protekeutia Rt» 
teimma was, taken a* a measure of development of Sl.E and 
MM! suppression of proteinuria as suppression of renal 
complexes in kidney (Mozes et a!., if. Cli 
18:106-1.1.3 (1998)). At 7-S rnos. t 

reflecting rena! dise <v. to ifn cut was from 2 mtis to 6 rnos 
of age. Treatment, was oral. Eaefe group had 8 ajjimals to 

Eeniaie NOD tue< v eaisoobtair fn n Cekson I abs, 
along wtlii control mice from which the strain was (level- 
oped(M4kB»« 

S., et al., Diabetes 35:855^860 (1986)). Animals showing 
urine les-Tape p< siti< it; "> Iban i + were cooskierc ! 
p»MIt\e and a ba e diabet <*<*Kkr {,. S„ et a!., ibid 
(1986)). At 8-16 weeks, 1040% of NOT) mice develop ^ 
gtucosurk and diabetes according to the literature (Wicker, 
L. S,ei at, ibid (1986)), 
Insults 

in an esperimeot with Female (NZB k NZW)1' 3 rake , it , 
(fable X9) all surviving control animals and all ' ' 
2-tnefcsptotmidawk-lreated animals developed significant 
proteinuria at 7 5 rnos. In contrast, both MM! and compound 
f0<s phen) i t • MM! concentration, 

sigailkactly prevented proteinuria. Animals were sacrificed 3S 

from each poop and kidneys evaluated for immune com- 
plexes; data revealed thai control animals had significant 
ffumfx.fs of unit n oomi *< i ben Sidneys, whereas 
this was. not tree for MM! or compound 10 treated animals 
(FIG. IS). In this, experiment, imn.iuiiotnslology was per- ,,,, 
formed m a bhitd fashion on 5 /ten 
sections which were fixed ami stained with RTC-cofijngated 
ititibo I o immune ulin G (y c! sj fie) a 
described (Mozes, et a! Science 261:91 93 (1093); Mows, 
E. ; et al., ibid { 1 sti ( p ! !>) j lau torneric cyclic j 
fhione, ami MMJ are effective in preventing Sl.E in this 
experimental model. 

Death of somr limais j 1 exj merit occurred for 
fccfenica! reason ■ flood goto, c handling, etc., in the 
iast2mos. Howtv.f, ; >ssesfomt control group were similar 5 c 
to experimental groups. MM!, iNniercaptoimidazole, and 
Compound 10 treatments were elm e the 
period between 2 arid 6.25 months of age. 

Table 20 presents results of the ability of Female NOD 
mice (5 animate were in e-ac! I clop giucosuria 55 

and diabetes when treated with MM1 and compound 10 
(.vphenyin » lata tilth f IMI <x« itra 

"ennere-afJtoiuiKiaw.ile. Mice were born Jackson foil's in this 

esperimem v i fo c posibvtfy m 

0 • i . e consieiere< ', 1 . nd • tel 
betes, 

in this exps 1 , control animals .md »11 

2-raercaptott -id s ia > developed diabetes by 

1 both MM 1 1 1 i os 
at a fifth tht MM1 coaeei A gfocosurta. 
Compound 10 and MM! rt 1 n pmvenliap 



diabetes in the NOD mouse example of diabetes. Death of 
animals for te^< , 1 is, i.e flooding of cages, 

handling, etc., was similar in control and experimental 
groups and did not effect results. 

The results in these two experiments support tte conckt- 
s f 1 oh in viti says can detect effeciive d s ' > 
autoimmune dis - . e it ability to sup- 
press class I ^d . - -■ 1 in vitro in rat 
PRTL-S ceils. Moreover, the ability of compound 10 to do 
this at oni. hub he MM1 s 1 nd to tx nontox t 

appears to validate the iiypotbesis that use of the assay 
protocol in FRTI.-5 thyroid ceils in cnlture is reasonably 
predictive of in vivo efffcacy. 

TAB! J; 19 



...Lm'SlefMmsL.,.,, 



tfows ufs Sot8 tafS Oof 6 2 «!* * **ft 

0M% MM!' 8 ot 8 it ct S 0 cf S J «f S 2 «E 5 0 of S 

ti.Mft 5- 8«<« 0 of H (S of S 5 ot «♦ J of 6 t) ot « 
PheuyltiKftiunasfiSe 

0.05% 2- J of ? 4 of ? 0 oT 7 0 of 6 J of 6 3 of 6 



EXAMPLE 7 

Effect of Methiniazole and Tautomeric Cyfic Thtone 
IX-nvatives on Interferon Induced Decreases in Y Box 
Protein levels 

One factor known to suppress MHC class 1 and class 11 
gent expo \ > 1 1 ^ < 1 t. 1 > e > > i i "it 

1(5697), Ting,.!. PA 1.1 i 1 Med. 179 160S 161J 
(too^t ITic hum r ii 1 v as cloned based 
on its abiSitv to bind to tbe Y i«s of the MHC class 11 gene, 
an inverted CCAAT box (Didier, D K , et. al. Proc. Natl. 
Acad. Set USA 85 32 32i (19H8)) fr3tisfectinn of 
YB4 was show ■ • - • gene expression m 

wan ilasfon lis and ERIL-S tes (Ting. J 

P-Y., et al, ibid < IS H\ C.. D nald, O 11 . et at , 1 Biol 
Cheat. 270:352-7 3133 (1995); Montai V„ et al„ ibid 
(.1998a)). The Y box protein in Fk'fl -5 ceils was cloned 
based on its ability to sttppo ss ihyrotropin receptor (TSUR) 
gene expfe«i«») (Sbimura, H., et ak, S. Biof. Cbem. 
268:24125-24137 (1693); Ohmori, M., et a! , Moi. Endo- 
crinol. 10:76 m (ii ) i)) nC hemin , I .sued fSHR sup- 
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pressor element binding proltiu-i (TSEP-i ). TSEP-I is a 
component of the thyroid autoregulatorv svstem wherein 
' ^11 . \MP J ■ sTSHR ao "»Ho isslgc ex . 

} . R i id ceils f t) ) the fi 

md growth phase f the a < iftet IMS . ill m 
(Shimura. H., el il ibid (1.9 v> el si., fold 

(1996); Koto. L. D. f et .bid (1995)). TOH&AMP 
increase Y box gene expression, the V box is a suppressor of 
TSHR and eU» < »n, and, as a result, TSHR 

and class i \ i is decreased. 

Whereas y4$H decreases Y box protein RNA levels ia 
}RT1 s^i!-M\1I T ~ s actio (FIG 16) In this 

experiment, t R 11 i tils sen nsintaioed in complete 6H 

dn pins calf serum 1 treated with 100 Units/ml 
Y-fPN, an active selected from 5 ttiM melhitnaseeic.O.i mM 
compound 10, 0.25 mM compound .1.1, 0.5 mM or 0.25 mM 

»){ - 0.5 mM i f JJi U N 

id d t lehves for 40 1 - a I cellular 
RNA was isolated and northern analysis performed as 
Sa i, M etai., 

Endocnnoioi.v 150:520 -533 t < >! u m, ML, u a!., .bal 
996)) • ra SEP-i probe was the clone 31 insert, 
residues 5 to 139 ft t 15'' leoiidc secpience 

reported (Obraori tvf , e t <il ibid ('J >6)> i aciin W3 
kindly provided by Dr. B, Patersoo (NCI. Bethesda, Md.). 
V Siol chug of al pi >1 ts cbi di/a n ((.» ' 1 1* cp 
ml) washh i t IV cf 3!., ibid 

(19891; Saji. M.Tct a!., ibid (1992); Ohmori, M., ti a!., ibid 
(1996)). 

The effect of MMl derivatives and tautomeric cyclic 
Intones on y-ilN decrease j 1 SEP- i levels js preseBted m 
table 21. 'I he ability of: the compounds to reverse the 

ll-N-ind Ifl ISEP-iRNAiev, . . > 

10>U>7 or 8>2>MMl>3. 'litis mwtics data in all other 
assays. 



54 

T ud 11 !.'«< « si i In shod i reasonable t- 
presums hiti by which iner ses MIK 

xpr ssaoii is ! tecrea Y box supprc i of b it, 
The data further show that MMl, MM! derivatives and 

s tautomeric cyclic thioaes reverse the y-IFN induced 
decrease in Y i- « RNV < . t >,;th their action to 

decrease Y-fFN-iiufocerf increases in MMC gene expression 
estimated by gel shifts, RNA levels, or promoter activity, la 
sum, we suggest that y-IFN Simultaneously reduces class II 

1,1 suppressive action by decreasing TSBIV1 RNA levels sad 
increases class fi expression by increasing Cil'IA RNA 
hvels 11k k n nt MHt uif* 

if and ahttt 'n . - - M hi tixMe reverses 

M litis by reversing the effect of y-ffN on TSFP-i (Y box) 
RNA levels su 1 t j i t I * i du ed complexes 
with the HLA-DR« S'-flanfciug eio fMomaui \ ibid 
(19988)1 Ih< bt mote active in 

suppressing III i f i d s II gc n expres 

i sion h--ve j. > t <e tnt cfku o! 

TEN on Y box gene fi, > On + >. t o! these agents is 
(hns to prevent or reverse the action of interferon to alter 
MHC gene exptession and exacerbate the autoimmune 
response (PIG 17). flic agents are also likely todeeWMC^e 

25 initial or primary insult on the target tissue which initiates 
the autoimmune process (1-iO. 17) as evidenced by 
decreases in basal class I gene expression. 
Of interest, the MMl, MMl derivatives, and tautomeric 

jo cyclic thtoncs haw a it - is ti Y box UNA 

l v i s 1 ! < 

compounds is selective in its eliect on y-lPN-mdticeri 
changes in Y box RNA levels and will not harm normal 
j i s controlled by Y Ixsi 



11 i ys AS on :>: v ! 

. - I n, - ' -i ■ j- ( i 
i i-vias ts e-Rta.-s TiiY:so!» ci;ij..s 

;:iNUmi;K<v. . -t , lPv , ; »i LA « 1 » 
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YB-1. is the prototype Y box binding protein. It was 
t t 1 i x I 

pi , t. ' ' • >oM i Aps DNA library ('.Didii 
If (198Si). D« d f the abilit i 

> t f I " ' s. 1 I 

vas prov.idt glioblastoma and FRTI I'm 
P-Y, ct ai , , >id »8a Sepa ate stwlies also showed it 

s S l 'i i ' , > i ' x > 

ibid (19971) 1 ■ reascs YIxw 

RNA levcK V\<.re ^ b v i icmase, it » 

reasottabie to pr t \ suppression of 

class I an ■ - i suppresses class 



, .T.csc : s!> 'iaMirsnr,:.? with inicrleroa sna ;iji ;ra:iia3>;asil.i dctivativss 



EXAMPLE 8 

Preparation of Pharmas i i >sitions of thv 
Present Invention Composition Administration 

\h ms ol adn ( wi Is of th« in \ 

tion include, but are not limited to, oral, subltngaai, 
intravenous, imr . t ' pemtttaw "is 

iairanasal, tit! a neons, w enteral Local 

admmi-tfiuon to r.t iffl sm, mi) Ix. accomplished 
through mesas ktwwn in thi > clndint hut not limited 
to topical -tpplt^ jectioi t nd mplanuti n 

of a porous device in which (he aettve compoB»d(s> or 
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compositions of tf ition < ' > <i Accordingtj 

tl e art on) i''. t! invention wii jencraf 
administered as a phartf tc t i c a n n » i i 
one dr mors scli . ition in combi- 

nation Vstlfj - , i I exeipicttt JtBlj 5 

other fomsiflational aids. 
Formulations! Aids 

j 1 { S i I 1 ] j j ttlStl 

creams, ointments- suspensions, gels, liposomal 
suspensions, and t , ti - t> excipknts include water, it 
saline. Ringer's solution, dextrose solution, and soksiottsof 
etbanol, glucose, sucrose, dextran, rnaonose. mannitof, 

fbih > 3> (I i it s-'' 4 ' t eel a 

a I c i f > egctabl i 1 t 

Otu may addition i • 1 , n •. ■ s , 

st biiizi is, antioxidat )t v and buffering 
agents, tor tttatnpl BHA, BH'i it iscorbic acid 

dine, and ti i » ( 

formulation include lanolin, Silvadeac* (Marion), Aqua- 
phor® (Duke Laboratories), sod die like Alternatively, one ;e 

> t < , psulate tl r o > rt - "ii 

mi irtablc pof> i >r i "it 
providing stained i iv i - I 1 nipian 
iron near the site to be treated locally. Other devices include 
indwelling catheters and devices such as the Afeet® js 
s, V' ' 1 ^ ' < for' ' i l 

t i . 1 I IS' 

(AHwgatl), MeodecdfOfi® (Merck, Sharp &• Doh«w)„ 
I..acrilnbe#, and the like, Further, ota may provide the 
active corapoMii I i ii balking agents, for jrj 

cvan 1 U ni a ii rem albumin, sucrose, tanuaM, and the 
like. A thorough discussion of phaimaccuiicaJly acceptable 

niegton's Pharmac S 
enees f (Mack Pub. Co.), incorporated herein by reference. 
Oral/Parentend Administration 

The active compounds of the invention can be adminis- 
tered both oralis and parcnteraiiy in accordance with con- 
ventional p-: for i-be treat-Ben! »£ ainoiromuni: dis- 
ease arid pcrtornisnee of >ire.an and/or tissue transplantation, 
the *! 
particali r auk in mum, ind or transj 1 *. 
courses vary depending upon the nature and seventy of the 
disorder, the age ami ondit m c he subject, and other 
factors readily den mini ■ > i skill in the art 
Active compounds are administered in dosage- units, pre!.'- 45 

d > < ■ ' sage »r contains it ecotni 
wrth a smut 1 , i labk carrier or 

excipk it inns ol'wlii n ' those its the art 

net are des ed ab e. 'I losage unit ml i tb for , 
of a ; Kited preparation, e.g., solutions, suspensions. k> 
r >t in sohd form such 
- . t psviks or the tike. Compositions ia unit 
dosage fort . pharm3ceu t compositi > lich rt 
a !li pn i aired form i' (■ 6 . - s It i< s< 
administration without requiring that the individual dosage *> 
be measured ovn ' i- 5 , i .... • . » > prils, tablets, 
capsules, or ampules arc particularly ptej'etted methods of 
administration of die active compounds t i; p ic current iiivcn- 

Speeific/Preferred Indications «» 
For die treatment of autoimmune and transplantation 
disorders pharmaceutical compositions m dosage unit Sorrrt 
i.upriM in sn t < i ition which provides fioro 
about f» OS lo ah; i u > i n > i hly trona abowt 

0 ■ ^ < t ligrams, of active eon , J lo «5 

1 I 1 1 if if administration, the acttv. 
coiTij.-iound t invi i i hereof is cotn iw d 



e.g., with solid powdered carriers such as lactose, sucrose, 
niannitrfk starches such as potato starch, corn starch or 
atuylopectin, as well as lamina us i 

powder, ctip 1 ^ j lubricants s_Ji 

as loaguesiuH or cai im stcran f polyt iiyicne glycols 
i^tarhoVfaxes) ot s <i i i its may be added, 

to form coropis ssed . tal > t sugar u>aliag. 

t .: Satn . 1, ti exarnpii with conce-ntrati i suj u 
solutions which, < f .cane Uiugiim uabic. Ufcttm sad/at 
tittnium dixoide. or they are coated with a lacquer dissolved 
in easily wlatik ■■■ :.>m. eiunis or mixture of organic 
solvents. Dyestuffs can be added to these coatings, for 
example, to distinguish between different contents of active- 
i h < ret exampi ift 

gclatm capsuies (pearl-shaped closed capsules), geftabs, 
other capsules which consist, for example, of a mixture of 
i i 1 r v i mis s of the act.ivs 

««bst3nces or i si It th ta solid }v>wdertd 

carriers such as, i jj , 1 i 1 utal, maaniiol. 

sfardics such is 1 1 t tare corn .««cb or smylopcetm, 
cellulose derivaii < latin s well as m jgnesmai sti rne 
or steric acid. Suppositories are employed as dosage twits 
tot r. ctai app ication. 3 toation « 

active suhsUrtec or a .suitable i <l t if with a neutral fatty 
base, or also gela r psules t erttployed v>hteh 
consist of a corrth n he acii lance or a sell hk 
salt thereof with j.x U b (carbowaxes) of suit 

able mokcular weight 
Ampoules for parenteral, particularly intramuscular 
' i -i i ' > j r r v i'< • t uriponu r 3 

ti i suitable st if- 

nri 1 is.-es.sary, buffer s.i i . • pieous sol 
i/i xidi i ' it nts sue! s Wfiii bi it I'll «mSju 
siiititt seodne iciei or R i t < f , 1 1 • 
lis c t i id u i itai 

agents either alone or oombtticd, in total coticeiitraiiotts 
between 0.01 and about 0.05 percent of the composition. 
I' ^ i < ab v form cbei ascorln i has in 

additional st3i it can also he 

cplscedb thei t 1< } smtab htv el (Ik 

active ingredient is attained, e.g., by mixtures in suitable 
rath of sodium sn h s dl b uifitt and ir ascorbic acid, 
or by tlu id htm in ffer sufistai > s sudt as ertue 
acid and/or sails thereof. In addition, the ampoules can 
contain a slight amount of a preservative. 

Useful, pharmaceutical fo i 'Sn- ■> for Imim'straiion of 
the active compounds of this invention may be illustrated 
below. They ate made using o 
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Active iagfttiieat 
PoSyatSsyiesxt gtyco! iStIO 
K ! ■ ' saliiU U S\I?. 
Wsiwfe- iflj^HOR, Ij.SP. <q.s.> 



Humans discovered to be suffering from juvenile 
1 . * n i o i < h ! i n ; e skilled ii 

the art to possess ssi increased risk of developing IODM may 

I 1 t it > _ tit > ! ) (O <' 

' s t i r < ( >raliy (afthatigb they may af 

be arfrmoistetet , , ; ■• f up to 100 mg pet 

dat ifHtllfh Ililtf < > ! J 1 y A Sti.fl 

due it i i >i ij ,„ f ' > ' ys < t up i 1 
days, 35 tog f f * I >• creasing I 

p sivcly o 5 mi, 30 mg pe di> \ mainf , s 

1 ;--10 i per day for up to tr or loagei >i i * 
i ( • s i \ t \ 0 to IOC) foi 

at least, for pi r< red s . . compounds. 

Patients can be monitored foj alleviation of clinical signs 
a« yraptoras scti iises Specific*!! J ' « 
,s parameters can include glucosuria, glucose niia, 
■ Koai ius pa li< i rl it b> lis ! i> n to ,! : 
skilled m thi srf t x»s pi ttv< l&tion to d sesse 
progression and/ear known to those skilled in the art to 
possess predictive value with regard to an individual's 
prt d, l si- id he nee increased ri k 1 ii '1 >M dis - 
PBl cell surface m rket I <f iperda; and glucosuria 
What is claimed is; 

t A pharmaceutical composition comprising a safe and 
eiicctive amount of a compound selected front 



EXAMPLE 9 
IteatmcBl of Humans Suffering SIJS, > 



For treating humans suffering from SLE, active 
eompounclfs) of the present invention are administered, 
preferably orally, but administration may also be 

paienterally. at a dose of Hp to JOG mg per day initially. 
Initial dosing can be followed by a step-wise reduction 
program, to SO mg i< ■ 20 da> K) ngtot up to 20 days, 35 
mg for up to .30 so o0 days, decreasing progressively Kt 5 
rng-30 mg p f day. Amaintcnan 1 - 3 rr in p 
day for rip to t year or longer rosy also be used. Dosages 
may be decrease by 50 M i at. least tor preferred 
active eipoamis. 

Patients can be monitored fro alleviation of clinical signs 
and (, «j tufos waived s ideally monitored 

parameters cm include, autoantibodies, particularly DNA 
antibodies. PBL cell surface markers, leek pro- 
teinuria hyperki rsimoglo i i t levels of immune 
complexes in the kidney by punch biopsy. 

In addition, TSH or T 3 /T., levels taay be monitored to 
ice ss tlx toe ipeuik lr s ici mp mads of I « 
invention required for control of disease in the SLE patient, 
ft ii i fSH lev i i b \< the notiuai 

range, indicative of the effective action of the active 
compound, dosage can b« d ' 
When tb ri levels decrease sig < o ' 

(be normal cangi tni so cat be used a.s a« indication to 
tower dosage i ' bit i decrease in thyroid 

hormones or an increase \a TSH, they am be treated with 
thyroid hormone (T-, or T.,} phis active compounds to 
maim r> i stithe I tc.ThcTSI << < tetter index. 
The same parametets may be assessed to children. 

EXAMPLE 10 

f !i i , It i is Sufi i ! i i l i'i s 

of Developing IDDM, an Autoimmune Disease 





5 wh reinYi k ledfi otb g up nsi tee >lfl,( 
aUcyl, C>C, s-absttwted alkj'l, —NOj, and (he phenyl 



and wtercia no more man one Y group in said active 
compound may be the phet ■ ' s selected from the 
group consisting of H, — OH, C,-<^ alkyi, and Cj--C, t 
substituted aih\ I 1' issciec e tn>tn the group consisting of 
H t ilk>i ffldC ; -( ist i t R is selected 
from the group ' ( ikyf C r <:, sub 

stifiitol alkyi, and --CH,Pb; R* ts, selected from the group 
consisting of H, C-r.'., ;ukvl. and C~C, snbstitmed afkyl; 
\ is selected frot > S and O Z iectcd trot t — sR\ 
— OR* and C,~€ 4 a&yi; and wherein at leusi two of the R* 
and R } gi'oups in said cc»m|K«ind ai« C, -C, afkyl when Y is 
not a phenyl moiety, and at least, one Y is --NO, when 7, is 
aikyl; and a pha.rfiae.tit. , > s t 1 1c vatiur 

2. A pbamn tewtt I mp itfcwt at » ing to claim 1 
wherein Z h selected from -SR' 5 and OR*, 
s 3. A pbsr r, ,^ 1 ng to claim 2 

wherein Z is —SR* and X is S. 

4. A pharm? c < i ling to claim 3 
wherein Y is H. 

5. A pbarm:. .. ■ » ■ cording to claim 4 
: wherein R' is C, -C, aikyl, 

6. A pharawe.' , ■,<;. to claim S 
wherein R > is methyl. 
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?, A pustmaceutk .1 comj tuition according to claim 6 
v. - a, 1, it i< ast ' a. o f te l J v ups methyt 

8. A phifttut" 1', ' . 1 < 11 a tding 'J claim 4 
wherein both S 2 groups are methyl 

9. A pfiann teen .■ < ling to claim 6 
wherein the activt compoii 1$ as the formula 



19. A piiajmsaccBttcal composition according to claim 15 
wherein the active compound is selected from the. group 
consisting of 



10. A pharmaceutical o 



wherein tire active compound has the formula 





26. A phanxtaeeu 1 • >' silion according to claim 1 in 
unit dosage form. 
3 21. A pb; f 1 ■ ■ - '<diu>> to claim t 

winch comprises, (sit: ib ., 1 0.0:1 u •<>.»»( 25% of tt» 
artiw compound and from ten! ?S' to at ' 
f f maceniicilf i v. 
22. A pharmaceutical compound comprising a safe and 
5.1. > mount of a .1 id eetd from 




has the formula 



14. A pharmsc 1 - ding to claim 3 
.vherein one of (.he V groups is the phenyl moiety, 

15. A oharnaaceu position accordii 1 n t J 
jereit It sad K ! are H. 

ornpositum according to claim 15 
by! and at feast one of the R 2 gjot^ss is 



composition according to cl 



I?.Apfean 
wherein 8 3 is ti. 

18, Apbarmat m cootp >ivi< h according k 
wherein both R s groups are methyl 



vi 1 i r 1 ! el 

paws CH V CH>: i>h, H and H, Pb; 8 ' is selected from H and 
so CH S ; and R 8 is selected from (), S, NH and NOf ,; and a 

pbsrrnaecuik Hy-a epfa St carrier. 

23. A method of 1 g™ mmu . jvmi 1 patient 

in need of such treatment, by administering to that patient a 

safe and effective amount of the pharmaceutical composition 
s> according to claim 1. 

H \ 1 to claim 23 whet 

the pharmaceutical composition is administered 

intraperitoneal!}', intravenously, intramuscularly, orally, or 

topically. 

so 25 \mvth*Jo!t' nt accord t ) 24 wherein 
ti < pftar ia < ; e red oral ■> 

26 . A method ) claim 25 wherein 

the pbaraiaceu iposition at t dosagr form 

27, A method treatm t - >' ' ?t claim 24 wherein 
« >hao *< ' > < i nisterej in t 

such mat the active cotopouad is dosed at from about 0,05 
to about SO milligrams per day. 
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28 A method, '! tses in a paties 

in need of such treatment by ailmmLsteiing to said patient a R * 

tii ' m > ! i i s i eufical coaipositiou _ / 

according to claim 9. t"^\ 
29-AfflethodoftrcaU^aii«jtmnmnc*si^a5cs.iaapati«!nt 5 j ^)^>; 

io! I r i • iU in • r ! i fluent a 
• .i iect:\ <!ii luatofl! lartnaoeu i iposiliot 
according to claim 10. 

30. A method of treating autoimmune diseases in a patient 
i i f s 1 ncnt t)> teri i paliea roin Y is sel< 1 ic grotij > f « > 

safe and effective amouot .f the pharmaceutical exnrmosition a&yl. C,-C« substituted alkyl, —NO,, and the phenyl 
according to claim 11 moiety 

3t.Aineth( i t fid su nmn we diseases j a patient 
in need of sweh n at - hi stering to 1 patient a j5 
safe and effective amoiim of the pb in ■ teak position " 
a«xirding to claim 12, 

12. A method of treating aiitt.wmn.ume diseases in a patient 
it) need of seen treatmenl by administering to said patient a 
•.itc wJi ihU'\< »n m if ph i - « itioaf composition 5 
g to claim 13. 



and wherein no mote than one Y gronp is said ac) 
»3. Ametl f treating a. i u t .pati ,„ , , t , , , . .1 I f 

^ 1 eatmeril !>>■ adtm. n s n.np amsismm H >H. halogens, ( >i 1 ' 

and ! (ii the puarmaeew npos j , h , < i , i j , j ( bstitilted es 

accordmg to data. 19. p .'i ted fro. ii, g, ,j oo ;tiag of H, C ( I 
*4. A in S! i nee <. su ; kyi: R i 

1 ministering to said j - t t ! < Nine of H, r t « v titi > y 

' • « atnouatcd'thepbarmatmlicalcompositiooacctjrdingto ..-CH^Pfe; R* is selected from tf 



claim 1. 



1; X is selected ftom 



35. Arnefh tes i of s wd 0; % Z is selected bom SR J OR*. S{0)K 

5 > ' > v. L ' t I si kyi; at i t ! 



effective mi uratn tb< 



td R' groups i id cm lhyl when Y is 



n 1- III t i iffi I , i v t s ^ > x '» vUt 

36. The impound having the farmufa 35 isalkyl: and a pharmaceu k Itj * ecpiabie carrier. 

40. A pbanca «b tl < m i sitioa according to data 39 
r s wherein the active compound is selected from the group 

I consisting of 



wherein R' ss - i >yoitp consisting of H, 

C,-C 4 a iky} and ! : ', substituted alky}. 

37. The compound of claim 36 wherein R 2 is selected 
from the group consisting of 0,--C., alky! and 0,--C„ sttb- 
stitutcd alkyl. { 

38. The compound of claim 37 wherein B* is methyl. 



J9. Ap ' itk d i i , • i ng ft 1 C!J 

effectK'e am«i(Jl of a compound seiecied bom / ' 5 




\:h 3 



wherein li 4 .s - >isl Bg of -OH, 

— M and -<)0< ■ ; . ' VI is st ectcd from F, Q, 
Br atid t. 

5 41 . A ptwrm w< ticai tit « ding to cUitn 39 

wftetem th> s 1 trora th< group 



Y 



at, 
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wherein R lB is selected fm/n the group assisting of H, 
-N0 2 , Ph, 4-HOPhand 4-MX%, whereto M is selected torn 

f. a, Br Ma t. 

:i \ ii ! n ■ ' fl 1 mil >i t-. M . . ul 

i t d , M 1 i its c r< . 1 , k i * itienl 
salt «' t ' ' n i> t n ■ i ( 

accord to daM. 

^V"" 5 "^ 10 43. A method of resting autoimmune disease in a patieat 

in need of such treatment by administering to that patient a 



according to eiasm 4fi. 

* 44 \meth nil* >t i) iseases in a patient 

it! need of such trcateent by sdaj»»steriBj> to that patient a 
safe and e flectiVe amount of itie pharmaceutical composition 
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S768 / SECTION 16 ~ CARDiOVASCUlAR DISORDERS 



NONINfECITVE 
ENDOCARDITIS 

i Noi ba< t. , .1 riiroit b< t.i< Endt . a. iiti; * 

Formation of a . ><< pij.il.ekt and fibrin 
thrombi on cardioc mi.lms and attjw#tH 
< i i , ardium in r< • <« <; « 
cat turbulence, circuit) ling immune com- 
plexes, tMto-ulUU, and hyperamgulam 



Etiology and Pathophysiology 

'• c-v.e;..:inn. ■ may be clinically undetect- 
able, serve as a nidus for colonisation by cu 

cuiattng tim ; ;an - . reduce emboli, 

or impair valvular (unction. Catheters pass- 
ing through the right heart may injure Use 
tricuspi< i «i ufmon > \ ilvt J r< uff.ii t J' 

, ) T i 'ill ft hint It tti 1 

<! 1 1 i Jt Hit !• t Of l!l M I ' t i< S 

>(d ' i I !' r than expected 

from antmai studies. 

In SIM. friable platelet and fibrin vegeta- 
tions may da (!} v .' ! < tig > valve leaflet do 
u i \t mtopsj, t * t'S.LEj atiertts dying 
of active disc < n oneorraore 

valves. These Libman-Sadis lesions are 
not. usually associated with significant val- 
vular obstructi iioi gurgh t.ion, although 
ii in s< I'l.-f.. an! i< ■ • <- nay toe hear* on 
U < 4 O! i i» 1 if.ii l.ti j (ij j fi < 
lipid syndrome (lupus anticoagulants, rei ut 
rent venous thrombosis, stroke, spontane- 
ous abortions, livedo reticularis) also can 
develop sterile endocardial vegetations and 
systemic emboli 



Larger valvular thrombotic, lesions that 
produce significant emboli to the brain, 
kidney, spleen, mesentery, extremities, and 
coronary arteries have been observed in 
patients with chronic wasting diseases; 
disseminated intravascular coagulation; 

>h n pre hn i ' < fast t'u , ,i, mi mas * 
lung, stomach, and pancreas; and chronic hv 
factions (eg, TB. pneumonia, osteomyelitis). 
These vegetations tend to form more often 
on abnormal cardiac valves damaged by 
fh mi rtiefe> t u, , ngen ilht , i list ( - 
f.hey are most common on the mitral valve! 
followed toy the aortic valve and combined 
aortic and mitral valves. 

Symptoms, Signs, and Diagnosis 

Nofiinfe< live end ! should toe sus- 
pected when d,i< m. ifij id, dienfcs develop 
symptoms suggestive of arterial embolism. 
It may be suspected when echocardiograms 
show valvular vegetations without "atrial 
myxoma and when blood cultures are nega- 
tive. It may be diagnosed by examination of 

il>ol gai tei t ! 
ferentoatmu (rem < uh.un ;e gative iafeetivi 
endocardiasnwhedaacuitbnt is important 
because anticoagulation of patients within 
fecti ve endocarditis is associated with a high 
incidence of hemorrhage. 

Prognosis and Treatment 

'Hie prognosis is gen emtty poor due to the | 
seriousness wt ■ 1 .-.t.a ... ,mh« conditions. 
Treatment consists of anticoagulation with ; 
heparin or warfarin, although results oi an 
'» oagalantthej n rhavt not been e <fu< ed 
Predisposing conditions should be treated! 
whenever possible. If 



209 / PERICARDIAL DISEASE 



Congenital anomalies of the pesicaj- 
fiiuin inclwtie pericatditd cysts and absence 
of the parieul pericardium. Pericardial cysts 
tend to occur at the junction of pericardhun 
attd ctiaphrajmi-i ■ pienra more (rcanmoniy 
on the rigiit. Absence of the parietal pericar- 
tlium is usually well tolerated but may sim- 
ulate pulmonary artery segment enlarge- 
ment, due to a shift of the heait to the left on 
chest, x-ray. Safely, partial absence of die left 
ictal pericardium < i > 



the circ ulation due to herniation of tht h art 
tlwough the defect :i| 

Acquired disorders of die pern i 1 
(eg, infection mflamni itjon tramm 
piasifis) iitfgelj tesuif opera mhtis 



PERICARDITIS 

« itiim of the j ardium 
■may be acute or ekmmc and mu 
in pericardial cifmion. 



